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THE FUTURE MANAGEMENT 
OF THE RADIO SPECTRUM 



CHAPTER 1 : 

EXECUTIVE SUMMARY AND POINTS FOR COMMENT 



1 . 1 The radio spectrum is a vital, but limited, nat- 
ural resource. Demand for frequencies is outstrip- 
ping the pace of technological change in expanding 
the boundaries of the ‘usable’ spectrum. The central 
thrust of this document is to seek the most effective 
ways of managing this scarce resource to the maxi- 
mum economic benefit whilst safeguarding access 
for defence, emergency services and social use. 
Many success stories of the last decade, such as the 
explosive growth in the use of mobile telephones 
and the expansion of independent local and national 
radio broadcasting, have hinged upon timely access 
to spectrum. New developments, such as the use of 
radio for the ‘last mile’ to bypass conventional local 
telephone networks, the delivery of advanced data 
and multimedia services to mobile terminals and 
Microwave Video Distribution Systems (MVDS) to 
deliver a plethora of television services, are all con- 
tending for access to spectrum. These develop- 
ments emphasise the crucial role of radio in 
facilitating economic growth. The key question is 
how to accommodate them. 

1 .2 This document describes how the radio spec- 
trum is currently managed in the UK and outlines 
possible changes to meet future demands. The 
Government wants to ensure that scarcity of radio 
spectrum does not become a barrier to growth of 
radio-dependent services. Any measures taken to 
improve access to the spectrum should benefit both 
users and manufacturers of radio equipment, stim- 
ulate innovation, enhance competitiveness, open 
up larger markets and help increase competition. 

1 . 3 The Government would welcome comments 
from present and potential radio users and other 
interested parties, including manufacturers, net- 
work operators and service providers, on the many 
issues raised here. Comments should be sent by 



22 July 1994 to Laurence Green at the 
Radiocommunications Agency, PO Box 3989, 
London SE1 8 YD. 



CURRENT MEANS OF MANAGING THE 
RADIO SPECTRUM 

1.4 In recent years, the Radiocommunications 
Agency (RA), an Executive Agency of the 
Department of Trade and Industry, has taken a 
number of steps to widen the availability of the 
radio spectrum by, for example: 

organising sharing arrangements between 
major users and new market entrants; 

sharing out more widely certain large blocks 
of spectrum historically allocated for the 
exclusive use of certain large licensees; 

successfully encouraging the exploitation of 
frequencies above 30 GHz for fixed services; 

promoting the use of technology capable of 
increasing user access to and useful capacity 
in particular bands; 

enforcing loading criteria and withdrawing 
assignments when loading levels no longer 
justify them; 

initiating a series of independent Spectmm 
Reviews. 

1 .5 These measures, covered in Chapter 4 , will 
continue. Comments are particularly requested on 
the following broad issues (paragraph references 
are in parentheses). 
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1 ) The current means used by the RA for manag- 
ing the radio spectrum (4.25) and the overall 
quality of its activities. 

2) Areas where there are shortcomings and room 
for improvement. 

3) Suggestions for further specific actions (4.26). 



ORGANISATION OF SPECTRUM 
MANAGEMENT 

1 .6 Further changes which could be made with- 
in the existing legislative framework are covered 
in Chapter 5. These include tightening the 
machinery for planning within Government, a 
stronger industrial voice in the RA’s advisory 
arrangements and more licence distribution per- 
formed by bodies outside Government. All these 
changes could have a positive impact on the effec- 
tiveness of spectrum use. 

Privatisation of spectrum assignment functions 
(5.11-13 and 7.19-27) 

1 .7 Chapter 7 considers the scope (after appro- 
priate legislation) for the progressive contracting 
out of an increasing number of frequency planning 
and assignment tasks through setting up spectrum 
management organisations (SMOs), which would 
make assignments on a commercial basis. They 
would acquire management rights over blocks of 
spectrum by auction or other selection procedure. 
Private sector SMOs could be either user groups or 
commercial bodies. They would be well placed to 
monitor the loading of the frequencies they 
assigned, to arrange channel sharing and in other 
ways to improve the utilisation of the spectrum. 
Similar organisations are widespread in the USA. 

1.8 If these private sector organisations multi- 
plied, the RA’s functions would be progressively 
cut back. In due course they could be confined to a 
core of functions which only Government can per- 
form, such as representing the UK in international 
negotiations, regulating the operation of SMOs 
and ensuring compliance with licence and stan- 
dards obligations. In this way much of the man- 
agement of the spectrum would be progressively 
privatised (see also paragraph 1.21 below). 



1.9 The Government would particularly wel- 
come respondents’ views on these questions. 

4) Have the existing self-management organisa- 
tions been successful in terms of maximising 
efficient spectrum use? (5.1 1-12) 

5) Is there further scope for extending self-man- 
agement arrangements to other user groups? 
(5.11-12) 

6) Would there be benefits in introducing com- 
mercial SMOs and, as a result, securing the 
partial privatisation of the spectrum manage- 
ment process? (7.20-27) 

7) What effect might they have on efficient spec- 
trum use, eg by finding room for more assign- 
ments or by providing consultancy services 
leading to investment in the best system to 
meet users’ needs? (7.24) 

8) What, if any, problems might be associated 
with acquisition of management rights by 
these bodies? 



Advisory Committee (5.8-10) 

1.10 The Stage II Spectrum Review Committee 
recommended that there should be an independent 
advisory committee on spectrum management 
issues, reporting directly to Ministers. 

9) Is there a need for an independent advisory 
committee, separate from and additional to the 
periodic Spectrum Review committees and, if 
so, how might its effectiveness and indepen- 
dence be ensured? 



Access to Databases (5.26-27) 

1.11 As the RA’s information technology base 
improves, it may become possible to give greater 
user access to databases of frequency allocations 
and assignments held by the Agency, while pre- 
serving the privacy of individual information. 
This would enable spectrum users to have better 
information on which to base their own service 
plans. 

10) Is more open access desirable? What kind of 
information would be of most interest to radio 
users? 
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PRICING 

1.12 With new legislation, changes could be 
introduced to the existing fees-setting regime. 
Under current legislation, the Government has lit- 
tle flexibility for using price as an instrument for 
achieving efficient spectrum use. Users paying a 
purely cost-based licence fee, at a generally low 
level, have little incentive to economise on their 
spectrum use or to shed spectrum surplus to their 
needs. 

1.13 New pricing systems could encourage users 
to choose between different types of service oper- 
ating in different bands of the spectrum and offer- 
ing various degrees of spectrum efficiency or even 
to consider alternative means of communication. 
They could also give spectrum users an incentive 
to invest in technologically advanced equipment 
and techniques. These make maximum use of 
available spectrum and help increase the number 
of users able to occupy particular spectrum bands. 
The Government does not intend to use spectrum 
pricing as a means of taxation. 

1.14 Possible models for introducing pricing sys- 
tems based more closely than now on market pres- 
sures are described in Chapters 6 and 7. Any 
pricing system would have to give rights which 
lasted for a set period. This might be for far more 
than one year (the current renewal period). 
Respondents are asked to comment on the general 
question of whether price should have a place 
among the other means employed for managing 
the spectrum, and on the particular points high- 
lighted below. There are two main options: admin- 
istrative pricing and auctions. 

Administrative pricing (6.20-27) 

1.15 The purpose of more flexible fees setting 
would be to increase radio users’ awareness of the 
opportunity cost of spectrum use, encouraging 
them to apply for and retain only the spectrum they 
need. Charges could be built up from a number of 
separate elements based on any or all of various 
criteria such as: 

frequency band occupied; 

amount of spectrum used, in MHz; 

number of channels or links used; 



degree of loading; 
efficiency of equipment; 
transmitter power/coverage area; 
geographical location. 

11) Would any of these bases for setting fees for 
spectrum used separately or in conjunction 
with others: 

a) influence the type of radio service chosen by 
users? 

b) influence whether they use radio or other 
means of communication? 

c) encourage users to economise on their fre- 
quency requirements, releasing spectrum for 
other users? 

d) encourage movement, within technical limita- 
tions, to higher or less congested bands? 

e) benefit spectrum management in any other 
ways? 

12) What would be the advantages and disad- 
vantages, for existing users or for new users, of 
replacing the current fees-setting regime for 
licences with administrative pricing based on 
some or all of these criteria? 

13) Would administrative pricing have am 
advantage over establishing market prices throug 
an auction system? 

A more radical approach 

1.16 The second of the two methods for possi T 
change to the pricing mechanism of the exist 
spectrum management system would involvt 
creation of a system of tradeable property right 
spectrum. This would mean a change from the c 
rent legal basis of rights to spectrum use (licent 
to operate radio transmission equipment, subjec 
to revocation by Ministers) to some kind of fixed- 
term spectrum access right. 

Auctions (7.39-58) 

1.17 There are several ways of using auctions or 
other bidding processes to let the market decide 
who should have access to the spectrum. 
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Management rights could be auctioned to SMOs, 
which would manage the assignment and licens- 
ing processes in either the fixed link or private 
mobile radio bands on a commercial basis. 
Auctions could also be used by the RA for direct 
sale of spectrum rights to users. This process could 
aid selection from among several bidders compet- 
ing for unoccupied spectrum when there is not 
room for all and when different bidders place a dif- 
ferent value on it. 

1.18 Chapter 7 outlines the potential benefits of 
spectrum auctions and the problems associated 
with them. New Zealand and Australia are ahead 
of the field in spectrum auctions: Annex A 
describes the spectrum management systems 
operating there and in some other countries. 

1.19 The Government would welcome comments 
from respondents on the general question of the 
potential usefulness of bidding processes as a 
means of improving spectrum management and on 
the following issues. 

14) The benefits and drawbacks of auctioning 
management rights to commercially-run 
SMOs (on a “wholesale” basis); 

15) Direct auction of spectrum rights by the 
Government to users (on a “retail” basis). 

16) Use of auctions as a means of regulating 
access only to congested bands (the 
Australian model). 

17) The need for safeguards for assured market 
access for certain services. 

1 8) The scope of safeguards against market abuse. 

19) The nature of rights conferred by spectrum 
access rights including security of tenure. 

Secondary market (7.8-11) 

1.20 Users would have an added incentive to 
economise on their spectrum use if they were able 
to trade their spectrum assignments in a secondary 
market. This would mean that a market value 
could be established and make it easier for new- 
comers to acquire access to spectrum. Transfers of 
this kind would require a change in the current leg- 
islation, and be conditional on the change of own- 
ership being notified to and agreed by the RA. A 



secondary market would be facilitated if rights had 
a duration fixed at a period of years. 

1.21 If a secondary market were allowed, inter- 
mediary bodies might be established, acting as 
brokers or dealing houses for bringing together 
buyers and sellers. SMOs could play this role. A 
further mechanism would then be established by 
which the spectrum management process would 
be progressively privatised. 

1.22 The Government is interested in exploring 
the feasibility of establishing a secondary market 
for trading spectrum rights. Views are invited on 
this general issue and on these specific points. 

20) Would there be sufficient interest in such a 
market to encourage users to sell spectrum they no 
longer needed? 

21) Would the existence of a secondary market, 
by encouraging such sales, promote more efficient 
spectrum use? 

22) Would a secondary market make it easier 
than now for existing or potential users to acquire 
spectrum? 

Enforcement (7.28-38) 

1 .23 If the rights conferred by licences change, so 
that a user has some form of right over the spec- 
trum itself, rather than, as now, a right to use radio 
equipment within certain specified conditions: 

23) how far should the RA retain the enforcement 
role, acting through the courts when necessary? 

24) how far could SMOs be given a role in enforc- 
ing compliance by, and preventing interference 
to, radio users to whom they have provided 
rights to use specific areas of spectrum? 

24) how far could licensees be made responsible 
for resolving their own interference problems, 
perhaps using a conciliation and arbitration 
service offered by Government before 
recourse to civil action in the courts? 

A possible outcome 

1.24 Finally, Chapter 8 outlines how the various 
possible elements of reform described in earlier 
chapters might be brought together. It provides a 
focus for discussion. The objectives of reform are to: 
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promote more efficient spectrum use; 

ensure a non-discriminatory regime; 

add to the value users dervive from spectrum 
assigned to them (8.2). 

1.25 The potential to enhance spectrum efficien- 
cy through: 

technology; 

geographical re-use; and 
sharing by usage pattern 
is explained with examples (8. 3 -8. 4) 

1.26 Chapter 8 outlines a possible way in which 
the elements described in chapters 6 and 7 might be 
combined in practice. Pricing would be mainly 
administrative with incentives for efficient spec- 
trum use. Auctions in selected parts of the spec- 
trum would provide guidance about market prices. 
This would be combined with a continuing process 
of contracting out detailed spectrum assignment to 
several classes of SMOs based on, for example: 

cooperative arrangements between users with 
a common interest; 

commercial intermediaries (8.5-8.20). 



1.27 Secondary markets would be facilitated 
within specific licence classes allowing trading in 
assignments (8.11) and this would provide 
additional guidance about market prices for spec- 
trum. 

1.28 The role of the Radiocommunications 
Agency would progressively shift from detailed 
licence assignment and be focused on the core 
functions that need to be carried out by govern- 
ment, including: 

managing the UK’s international treaty oblig- 
ations; 

frequency allocation between different classes 
of use and to SMOs; 

ensuring compliance with licence conditions 
and resolving conflicts (8.21-8.22). 

1 .29 Key areas for comment include: 

25) what price level is required to provide ade- 
quate incentive for efficient spectrum use? 

26) what is the scope for encouraging the develop- 
ment of private sector SMOs? 

27) which are the core functions of spectrum man- 
agement that need to be retained within 
Government? 
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CHAPTER 2: 
INTRODUCTION 



2.1 The radio spectrum is a limited natural 
resource subject to growing demand. It is of 
increasing significance for the development of the 
economy. Used by a growing number of industries 
and all sizes and types of company, it is also of 
great importance in other aspects of national eco- 
nomic and social life, including defence, the emer- 
gency services, the entertainment world and 
hobby and leisure use. But radio waves become 
useless if transmissions by one user cause an unac- 
ceptable level of interference to use by another. 
This potential for interference, together with the 
need for a stable planning framework and the 
desirability of opening up large markets, gives rise 
to the need to manage and regulate spectrum use. 

2.2 It is important that the radio spectrum 
resource is managed well. As demand on it has 
increased, the management task has grown more 
complex. The international element of the task has 
grown steadily with the development of interna- 
tional radio-based services, the pressure to provide 
internationally harmonised frequencies and the 
importance of harmonising equipment standards 
in support of worldwide markets. In recent years, 
the need for the UK to take account of the 
European dimension in its spectrum management 
decisions has grown particularly rapidly. 

2.3 Eventually, technology may remove the 
need for spectrum management in some areas, at 
least at the assignment 1 level, by enabling radio 
systems themselves to avoid interference. This 
would take away a major element of the manage- 
ment role. Some devices of this kind are already 
available, but it is likely to be many years before 
such developments substantially replace current 
spectrum management functions. Since technolo- 
gy will never remove the need for management at 
the allocation level, spectrum managers will con- 
tinue to make allocation decisions between ser- 
vices to ensure effective operation of certain 



international services and to create the right com- 
petitive conditions for equipment markets to pros- 
per. 

2.4 The Government has already taken steps to 
liberalise and expand choice in the telecommuni- 
cations and broadcasting markets. It is now time to 
consider further the management of the radio 
spectrum which has provided the means for much 
of the expansion in both these and other markets. 
As in the earlier initiatives, the Government 
approaches the current review with the aim of 
ensuring that any reforms to the legal framework 
provide the maximum freedom of competitive 
choice for all wishing to use the radio spectrum in 
accordance with the law. 

2.5 This Consultative Document sets out 
options for a radio spectrum management policy 
for the future and is intended to stimulate com- 
ment and debate from interested parties. In the 
light of this, the Government will seek to introduce 
whatever changes appear desirable. Some of these 
changes may require legislation. 

Arrangement of Chapters 

2.6 Chapter 3 sets out the current and prospec- 
tive situation on use of the radio spectrum. The 
present management arrangements are described 
in Chapter 4. Chapter 5 considers possible 
improvements to these arrangements, involving 
changes which could be made without amending 
the existing statutory framework. Options for the 
future involving legislative change are discussed 
in Chapters 6 and 7. Chapter 6 outlines a model for 
changing the existing fees-setting regime while 
retaining the basis of the current spectrum man- 
agement structure. Chapter 7 presents ideas for 
more radical change, including further privatisa- 
tion of spectrum management, and auctions. The 
ideas in these two chapters are brought together in 
Chapter 8, which outlines a possible way forward. 



1 Terms of art: use of radio is categorised by service (mobile, fixed, broadcasting etc) in accordance with internationally recognised defini- 
tions. At national level these services are further sub-divided in the UK into some 50 categories. The bands of the radio spectrum are allocat- 
ed for use by one or more services, through the International Radio Regulations and in more detail by national governments. Users may be 
assigned a frequency by their national spectrum, management authorities to operate a service in a band allocated for use by that service. 

■* . 
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CHAPTER 1 1- 

THE RADIO SPECTRUM 



3.1 This chapter describes the characteristics of 
the radio spectrum, the distribution of services 
within it and the demand patterns for these ser- 
vices in particular spectrum ranges. 



CHARACTERISTICS OF THE RADIO 
SPECTRUM 

3.2 In general, the lower their frequency, the fur- 
ther radio waves will travel. The higher the fre- 
quency, the more bandwidth is available, allowing 
more information to be transmitted per channel 
than at lower frequencies. As the frequency 
increases, the distance covered by radio waves 
from a transmitter of a given power will reduce 
because the waves have a greater tendency to 
obstruction and deflection by terrain and build- 
ings. At extremely high frequencies, rainfall and 
other weather conditions can significantly limit 
the distance covered by radio waves. These propa- 
gation phenomena mean that: 

different frequency bands are best suited to 
particular types of radio use. For example, 
long and medium frequencies (150-1500 
kHz 2 ) are used for broadcasting over wide 
areas; short wave, HF (high frequency - 3 to 
30 MHz) wavebands, for international broad- 
casting; VHF (very high frequency - 30 to 300 
MHz) and UHF (ultra high frequency - 300 to 
3000 MHz) bands, for television and local 
sound broadcasting and for mobile radio 
(becoming more local towards the upper end 
of this range); 

- frequencies may be shared on a geographical 
basis. For instance, VHF frequencies used for 
local radio broadcast stations may be re-used 
up to 10 times within the boundaries of the 
UK, contrasting with re-use of medium wave 
frequencies of about three times within 
Europe. Further up the scale, at very high 
microwave frequencies (more than 30 GHz), 
frequency re-use of 100 times or more may be 
possible in the UK; 

2 1000 kHz = 1 MHz; 1000 MHz = 1 GHz 



long range transmission can be achieved using 
the low frequency ranges or higher power. 
Satellites and fixed link radio relay provide 
alternative means of communication over long 
distances. 



DISTRIBUTION OF RADIO SERVICES 

3.3 Figure 1 shows the spread of the radio spec- 
trum from the very low to the extremely high fre- 
quency (VLF to EHF) ranges. Figures 2-5 show, 
across defined spectrum ranges, the approximate 
percentage distribution of different types of radio 
use within the UK. It is not possible to give defini- 
tive figures for this distribution because many ser- 
vices share frequency allocations. The following 
paragraphs describe the distribution and potential 
growth areas for radio services in the spectrum. 



PATTERNS OF SPECTRUM USE, 
CONGESTION AND DEMAND 

Below 1 GHz 

3.4 Below 1 GHz (Figure 2), about 40% of the 
spectrum is devoted to sound and television broad- 
casting, just under 30% to defence use and nearly a 
quarter to mobile radio use - both national network 
operators and private mobile radio (PMR) users. 
The remainder is divided between aviation and 
maritime use and miscellaneous other uses such as 
amateur radio and space observation. 

3.5 Spectrum congestion is at its most severe 
below 1 GHz, although only in one area of the 
spectrum has overcrowding reached the stage 
where the RA has had to announce that it will stop 
making new assignments: PMR use in about 8 
MHz in high band VHF frequencies within the 
M25 area around London. The annual rate of 
growth in PMR has averaged 8% over the past ten 
years. The growth rate over the past year, at 5%, is 
slightly down on previous years but the overall 
trend remains upwards. There is significant poten- 
tial for future growth in use of mobile radio in 
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many business sectors where levels of use are cur- 
rently low. Much of this potential demand will be 
met by public services (e.g. cellular radio), but 
much also can be expected to be met by conven- 
tional PMR. There are currently over 28,000 PMR 
licensees, with the number of users of PMR 
exceeding 800,000. 

3.6 In recent years, the Government has found 
spectrum below 1 GHz for public mobile services 
in the form of two national cellular radio networks 
and four telepoint services, as well as for personal 
communications network (PCN) operators in the 
range up to 3 GHz. 

3.7 Sound broadcasting is another area of very 
strong demand growth within this spectrum range 
following the expansion encouraged by Government 
policy. Spectrum has been found to enable a large 
number of new local radio and other types of station 
to broadcast services. Rut it is becoming increasingly 
difficult to find space in the spectrum to permit fur- 
ther expansion of such services. 

3.8 Similarly, spectrum was found to enable a 
franchise to be advertised for a fifth terrestrial TV 
channel covering about 70% of the population. 
However, tentative proposals for a sixth channel 
under consideration by the Government at one 
time had to be abandoned for lack of spectrum. 

3.9 Some services, notably PMR and sound 
radio broadcasting, can only be accommodated 
cost-effectively in the lower spectrum bands 
because of the limitations caused by the physical 
characteristics of radio waves. In certain parts of 
the UK, in the mobile radio bands especially at 
VHF, and in the broadcasting bands at VHF and 
UHF, there is only limited scope for increased use 
unless technologically advanced equipment and 
spectrum efficient techniques are introduced on a 
wide scale. 

3.10 In these and other frequency bands below 
1 GHz, better use of available spectrum has been 
achieved by sharing arrangements between mili- 
tary and civil users. Work continues on identifying 
other suitable bands for shared use. 

1-3 GHz 

3.11 Between 1 and 3 GHz, (Figure 3) the picture 



alters, reflecting the progressively changing 
nature of radio wave propagation. Less than 2% of 
this range is used for PMR; about 8% is allocated 
to personal communications networks (PCNs); 
and about 12% for services ancillary to broadcast- 
ing. The defence share is 30% and civil aviation 
occupies 15%. The current allocation to public 
fixed links and fixed satellite services is 20% 
while other fixed links use nearly 6% of the spec- 
trum in this range. 

3.12 Despite considerable demand pressure, 
there are frequency bands in the range up to 3 GHz 
where occupied spectrum is not and cannot be 
fully utilised at any one time. In the case of spec- 
trum used for defence purposes, this is because 
radio operators require the flexibility to change 
frequencies at short notice to avoid jamming and 
other operational problems. In other cases, spec- 
trum may have been reserved for new services 
such as the PCNs or the cordless European tele- 
phone services (DECT), or allotted to allow for 
further growth. 

3.13 At the frequencies in the middle of this 
range, particularly 1.5 to 2.5 GHz, there are 
increasing pressures for further mobile radio ser- 
vices. Both the PCNs and DECT will be accom- 
modated here, as will the future generation of 
public mobile systems. The development of the 
new public mobile radio services also involves use 
of fixed link bands above 3 GHz, needed for the 
infrastructure supporting these services. 

3.14 The Duopoly Review, published in 199F, 
has encouraged further interest in this part of the 
spectrum, since potential operators see attraction 
in using radio in competition with British Telecom 
(BT) for delivering services to the end user rela- 
tively quickly. 

3.15 In addition, the frequency range to 3 GHz is 
ideal both for television outside broadcasting links 
such as those used for news gathering, and for 
mobile applications such as those needed for 
sporting events. These links use considerable 
amounts of spectrum and the demand is increasing 
as more television services, including satellite 
channels, are introduced. Provisions were agreed 
at the 1992 World Administrative Radio 
Conference (WARC), for accommodation in the 



3 Competition and Choice: Telecommunications Policy for the 1990s, A Consultative Document, Cm 1303, published by HMSO November 
1990. Competition and Choice: Telecommunications Policy for the 1990s, White Paper Cm 1461, published by HMSO in March 1991. 
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future of new services such as international mobile 
services via satellite and high quality sound broad- 
casting services and High Definition Television 
(HDTV) by satellite. HDTV will require ancillary 
services below 3 GHz. The demand for spectrum 
for services like these could not be anticipated 
even a few years ago. 

3 GHz to 30 GHz 

3.16 Between 3 and 30 GHz, the super high fre- 
quency (SHF) range (Figure 4), there is no tradi- 
tional mobile use. Broadcasting use of 6% of the 
spectrum is confined to the broadcasting satellite 
service and services ancillary to broadcasting. The 
defence share is 38% and the former duopoly pub- 
lic telecommunications operators have 32% (BT 
22% and Mercury Communications 10%). The 
largest remaining share, 7%, is for fixed links for 
private operators, with the remainder divided 
between fixed satellite, civil aviation, maritime, 
space observation and other uses. 

3.17 In most of the SHF range, congestion is not 
yet a problem but, in some areas of the UK, there is 
demand for wide band terrestrial fixed links which 
cannot be met because of congestion. For instance, 
in the 7.5 and 13 GHz bands, there is some over- 
crowding where many operators require similar 
links in the same or neighbouring geographical 
areas. 

3.18 Most of the SHF range is already in use or 
committed for use under international agreements. 
Much is reserved for civil and military radar appli- 
cations in the aeronautical and maritime fields 
where significant changes to use could be made 
only by international agreement because of the 
worldwide nature of air and sea transport. 
Commercial development of new applications and 
design of new commercial equipment for exploit- 
ing these radar bands is therefore unlikely. 

3.19 For other parts of this spectrum range, how- 
ever, the prospects for development of competitive 
commercial services look brighter for such uses as 
fixed links for telecommunications. This is 
because the bands between 3 and 30 GHz can 
carry large amounts of information per radio chan- 
nel. When used in conjunction with satellites or 
fixed link radio relay, they can be used for commu- 
nication over long distances, using, at the higher 
frequencies, many fixed link “hops”. Radio links 
can be installed more quickly and conveniently 



than cable. Following deregulation of the telecom- 
munications market, these bands are therefore 
attractive to potential new operators. 

3.20 Much of this spectrum has historically been 
reserved for the exclusive use of BT but, following 
a recommendation of the Stage 2 Spectrum 
Review Committee (see paragraphs 4.23 and 
5.14), the Radiocommunications Agency (RA) is 
in the process of taking back management control 
of some bands from BT. This will enable these 
bands to be opened to commercial use by others, 
while still taking account of BT’s requirements as 
one of the Agency’s largest customers. 

Above 30 GHz 

3.21 The most noticeable difference between the 
distribution of services shown in Figure 5 and 
those shown in Figures 2, 3 and 4 is that more than 
half the spectrum in the range 30 to 100 GHz (the 
Extremely High Frequency or EHF range) is unoc- 
cupied. The millimetric bands above 30 GHz are 
subject to severe attenuation of signals by atmos- 
pheric moisture and by gaseous absorption, mak- 
ing them suitable only for short range 
communications. However these physical effects 
mean that intensive spectrum re-use is possible. 

3.22 Almost all the current use of the range is 
below 60 GHz. Until recently there was little com- 
mercial use of these bands, partly because of the 
technical limitations of existing equipment. In the 
past, these frequencies were only considered suit- 
able for certain types of radio use - radio amateurs, 
radioastronomy and military - but they have large 
bandwidths capable of carrying high traffic levels, 
making these bands particularly well suited to 
point-to-point links. The RA has encouraged users 
to exploit them for fixed links needed for support- 
ing various services. Several new fixed link appli- 
cations, such as those used for the infrastructure of 
the personal communications networks (PCNs) 
are being accommodated here. 

3.23 The UK has taken the lead in gaining agree- 
ment in Europe for harmonised frequency plans 
for several specific applications such as MVDS 
(Multi-point Video Distribution Systems) around 
40 GHz and fixed links at 38, 55 and 58 GHz. 

3.24 There is unlikely to be any congestion in the 
EHF bands for some years. Indeed, there is little 
prospect of the higher frequencies in the range 
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being exploited commercially for the foreseeable 
future and even then their physical characteristics 
would limit their range of use. This situation how- 
ever may change, possibly rapidly, as technology 
develops. 



IS CONGESTION A PROBLEM? 

3.25 The preceding paragraphs summarised the 
present and prospective patterns of use across the 
commercially exploitable range of the radio spec- 
trum, highlighting areas where congestion is 
already observable. It is difficult to assess how far 
economic activity is restricted by congestion in 
bands, such as the private mobile radio bands, 
where demand is high. Aware of potential difficul- 
ties with PMR use, some users may already be 
turning to alternative services, without applying 
for a radio licence. The real level of frustrated 
demand may therefore be greater than appears. 

3.26 It is also difficult to gauge how much 
assigned spectrum is surplus to licensees’ require- 
ments. Intensive monitoring exercises give only a 
snapshot of spectrum use over a short period. To 
give an indication of trends over time, repeated 
exercises are needed. These can aid both predic- 
tion of growth in demand and identification of 
under-used spectrum where there is surplus capac- 
ity. The RA has begun a programme of such exer- 
cises. Until sufficient data has been accumulated, 
wholly reliable estimates cannot be made of the 
amount of spectrum held in reserve, under-used by 
licensees, to accommodate planned or potential 
future growth. But, as demands on the spectrum 
continue to multiply, there must be a risk that com- 
petitive opportunities will be limited by non-avail- 
ability of spectrum in the more congested bands. 
In these circumstances, market mechanisms could 
provide one means of distributing the available 
spectrum. 

3.27 Almost all radio users have alternative 
means open to them for meeting their communica- 
tions needs. This may however involve higher 
equipment costs or use of, for instance, a shared or 
public mobile communications network rather 
than a private system. Standard PMR users prefer 
assignments in the VHF range because signals can 
cover longer distances for a given power, but some 
new users have to accept frequency assignments 



different from those they applied for. In sound 
broadcasting, the medium preferred by broadcast- 
ers and listeners is now VHF/FM. Current and 
foreseeable pressure on VHF Band II means, how- 
ever, that many services must accept the less desir- 
able alternative of medium wave AM, as occurred 
with the second and third independent national 
radio networks. 

3.28 In 1987, the report “Deregulation of the 
Radio Spectrum in the UK” by CSP International 
(commissioned by the DTI and published by 
HMSO) estimated the economic losses associated 
with what they described as “access restrictions” 
on the radio spectrum resulting from the manage- 
ment arrangements at the time as “many tens of 
millions of pounds per year”. CSPI suggested this 
loss was unnecessary since in overall terms there 
was “no prospect of general spectrum shortage for 
the foreseeable future”. While it is difficult to veri- 
fy such estimates with precision (and while it is 
possible CSPI underestimated the technical and 
international constraints on introducing more flex- 
ibility of access), the Government had no reason at 
that time to dissent from CSPI’s broad conclusion. 
Recent improvements in spectrum management 
(summarised in paragraph 4.25 of the next chap- 
ter) have been in part a response to these conclu- 
sions. 

3.29 Since 1987, demand pressures on the spec- 
trum have grown further, particularly in the lower 
spectrum ranges where broadcasting and mobile 
radio uses predominate. In these ranges, the 
importance of international allocation agreements 
is apparent. Changes in use alter the balance 
between allocations and take time. Fitting new ser- 
vices using new technologies into spectrum has to 
be done at the European level if, for instance, the 
new European mobile communications services 
are truly to be usable Europe-wide. 



CONCLUSIONS 

3.30 Growth in demand shows relatively little 
sensitivity to trends in the economy as a whole. It 
therefore seems possible that spectrum use in the 
UK may reach a point, perhaps within the next 
decade, where substantial numbers of new users 
and new services may not be assigned frequencies 
in the spectrum bands most suited to them. 
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Significant improvements in spectrum manage- 
ment and spectrum efficiency have taken place in 
the past few years, but further modification to 
overall spectrum management policy may be nec- 
essary. 

3.31 The next chapter outlines the Government’s 
current spectrum management methods, before 
Chapter 5 considers what further modifications 
and improvements could be made under existing 
legislation. 



NOTE: More detailed information on current and prospective use 
of the spectrum in the ranges 470 MHz to 3.4 GHz, 3.4 to 30 GHz 
and 28-470 MHz, is contained in the Reports of the Stage 1 , Stage 2 
and Stage 3 Spectrum Reviews (1988/1989, 1991 and 1994). These 
are available from the RA Library, Waterloo Bridge House, 
Waterloo Road, London SE1 8UA. Further reference will be made 
to these important independent reports in later chapters of this doc- 
ument. 
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CHAPTER 4 

THE PRESENT SYSTEM OF SPECTRUM MANAGEMENT 
IN THE UK 



4. 1 As in all other countries which are members 
of the International Telecommunication Union 
(ITU), the Government in the United Kingdom 
undertakes the task of overall radio spectrum man- 
agement, but with a substantial element of delega- 
tion to other bodies. 

4.2 Within the Government, the main body 
responsible for spectrum management is the 
Radiocommunications Agency (RA), an 
Executive Agency of the DTI, established under 
the Government’s “Next Steps” programme in 
April 1990. 

4.3 The RA takes the lead for the UK in ITU dis- 
cussions of radio issues, including the World 
Administrative Radio Conferences (WARCs). 4 
However, the RA does not have the delegated 
authority to determine the broad balance of alloca- 
tions of the spectrum in the UK between (for 
example) civil and military use within the con- 
straints imposed by international agreements. That 
function is performed centrally through agree- 
ments made between the Government’s spectrum- 
managing departments. The Ministry of Defence 
is responsible for the management of spectrum 
allocated for military use; and certain other 
Government Departments and bodies (e.g. the 
Home Office, Scottish Office, National Air Traffic 
Control Service) are responsible for the manage- 
ment of specific blocks of spectrum for use by ser- 
vices within their areas of responsibility. 

4.4 The following sections describe the con- 
straints within which any spectrum management 
body must work, and how the Government is 
approaching the task under the present arrange- 
ments. 



SPECTRUM MANAGEMENT 

4.5 Spectrum management policy cannot be 



considered in isolation. There are strong links 
between this and other areas of Government poli- 
cy, in particular defence, telecommunications and 
broadcasting policies. In a more general sense, 
spectrum managers need to be alert to virtually 
every area of Government policy and trends in 
national economic and social life, as well as to 
technological developments. 

4.6 With all the constraints imposed by interna- 
tional agreements, past decisions and existing uses 
and investments, spectrum planning needs to be 
carried out at a strategic long term level to take 
account of foreseeable technical and commercial 
changes over a period of up to twenty or more 
years ahead. Equally, however, spectrum man- 
agers need to be responsive to short term competi- 
tive pressures for new services, perhaps resulting 
from an international agreement, a change in 
Government policy or a technological break- 
through. They must have accurate information on 
what allocations and assignments have been made 
and what use is being made of them. This implies 
the need for a robust database and a monitoring 
capability. They need both the ability to take a 
broad overview to decide where new services can 
best be accommodated and the power to move 
existing users to alternative parts of the spectrum if 
necessary. 

International dimension 

4.7 The ability of any spectrum management 
body to take independent decisions is increasingly 
constrained by international agreements. These 
are reached in the interests of promoting interna- 
tional markets for manufacturers and network 
operators and for the convenience of the end users 
of radio. For users of such services as GSM (the 
European digital cellular radio system) and DECT 
(European Digital Cordless Telephone), the aim is 
to achieve transferability and continued use of 
equipment across national boundaries. At the 
world level, through the internationally binding 
Radio Regulations, the ITU determines what 



4 Following decisions taken by the ITU in December 1 992, the various organs of the Union have been reorganised and renamed. The WARCs 
are now known as WRCs. 
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bands shall be allocated to particular radio ser- 
vices. Depending on technical considerations and 
propagation characteristics, these Regulations 
may allow individual administrations greater or 
lesser freedom of choice in making allocation 
decisions, on a regional or national basis. The UK 
plays a full part with other Administrations in 
shaping the Regulations, and has always taken a 
prominent role in the ITU in the interests of UK 
operators and manufacturers. 

4.8 Other international bodies such as NATO, 
ICAO (International Civil Aviation Organisation) 
and IMO (International Maritime Organisation) 
may impose further restrictions on national spec- 
trum management organisations through treaty 
obligations in their respective fields. Common fre- 
quencies are agreed for international air and sea 
transport navigation and safety services. 

Europe 

4.9 EC considerations are an important factor in 
radio spectrum management. The Council of 
Ministers has agreed a number of directives and 
resolutions concerning harmonisation of frequen- 
cies for Community-wide services. 

4.10 Within Europe, the European Radio 
Committee (ERC) of the Conference of European 
Postal and Telecommunications Administrations 
(CEPT) is growing in importance. It covers a 
wider area than the EC, bringing together the spec- 
trum management authorities of over 35 European 
countries, including several former eastern bloc 
states. From 1990-1992 the ERC was chaired by a 
representative of the RA. 

4.1 1 The ERC is developing a significant role in 
promoting alignment of frequency use in Europe 
and in harmonising regulatory regimes, equipment 
type approval procedures and arrangements for the 
mutual acceptance of licences between countries. 
Its importance was emphasised in November 1992 
by the EC Telecommunications Council of 
Ministers’ withdrawal of two EC frequency direc- 
tives in recognition of the adoption in the ERC of 
Decisi ons in the same field of frequency harmoni- 
sation, which CEPT member countries may com- 
mit themselves to implement. Nevertheless, the 
Commission will retain a vital role in developing 
EC telecommunications and hence radiocommu- 
nications policy. Its continuing commitment to 
activity in this area has been demonstrated by its 



funding of two wide-ranging recent studies on 
licensing and frequency allocation in EC Member 
States. 



Frequency co-ordination 

4. 12 Once frequency allocations have been deter- 
mined, it is often necessary to reach international 
agreement on the use of specific frequency assign- 
ments, when radio transmissions may stray across 
national boundaries. This process is called fre- 
quency co-ordination and the procedures depend 
on the application. For satellite services, co-ordi- 
nation is carried out on a world-wide basis via the 
ITU in Geneva. For broadcasting services, 
whether terrestrial or satellite, a detailed frequen- 
cy assignment plan is normally drawn up on a 
regional basis within the ITU framework. This is 
also done for aeronautical and maritime mobile 
services although the planning is generally less 
detailed. 

4. 1 3 For other services, frequency co-ordination, 
if necessary, is earned out on a bilateral or multi- 
lateral basis either using internationally agreed 
procedures or via a specific agreement. 
Modification procedures laid out in the interna- 
tional plans also require bilateral or multilateral 
co-ordination of changes. The UK is party to sev- 
eral specific agreements with neighbouring coun- 
tries. One example covers the use in the UK of the 
international VHF broadcasting Band III for 
mobile radio. 



The Radiocommunications Agency 

4. 14 Operating within the policy and internation- 
al constraints described above, the UK spectrum 
management authorities have developed a style of 
operation aimed at meeting the developing 
demands on the spectrum described in Chapter 3. 
This approach is continuously evolving in an 
attempt to respond to the demand pressures - as 
witness, for example, the conversion of the former 
DTI Radiocommunications Division in 1990 into 
an Executive Agency with a more commercial 
management framework. 

4.15 In describing the current approach and poli- 
cies, the following sections concentrate on the RA 
as the spectrum management body most directly 
involved with the majority of commercial and 
social users of the radio spectrum in the UK. 
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Functions of the RA 

4. 1 6 The RA aims to provide a high quality spec- 
trum management service to its customers, who 
are all the current and potential users of radio who 
operate within the law. As far as possible, consis- 
tent with its responsibilities to Government cus- 
tomers, the Agency works to maximise the amount 
of spectrum allocated for non-Government use, 
for both commercial and domestic or leisure activ- 
ities. The Agency aims to ensure the optimum use 
of the spectrum in the overall economic and social 
interests of the UK. 

4.17 The R A does this by: 

a) planning future spectrum use. This has to take 
account of decisions and agreements made on 
spectrum allocations at the international level 
and of likely domestic developments. Plans are 
made in consultation with radio users, network 
operators, service providers and manufactur- 
ers, as well as with other Government depart- 
ments. Contacts with consultative committees 
(paragraph 4.22) and the programme of inde- 
pendent Spectrum Reviews (paragraph 4.23) 
are of considerable importance in this process; 

b) participating in international negotiations on 
allocation issues and technical standards and 
regulations; 

c) ensuring compliance with international agree- 
ments, European standards and relevant 
European Community recommendations and 
Directives; 

d) planning at a more detailed level, making 
assignments for individual users; 

e) regulating the use of radio equipment where 
necessary. This is done by licensing use of 
equipment in accordance with the Wireless 
Telegraphy Acts 5 , by setting equipment stan- 
dards and type-approving equipment and by 
investigating and taking enforcement action 
under powers contained in the Wireless 
Telegraphy Acts and other legislation 6 to stop 



or reduce interference; 

f) monitoring use of the radio spectrum. As well 
as providing data for interference investiga- 
tions, knowledge of actual use is important to 
the spectrum planning process and to efficient 
assignment capability; 

g) ensuring there is an adequate programme of 
research to improve spectrum management in 
the future; 

h) providing UK users, manufacturers and 
installers of radio equipment with information 
and advice. 

Fees-setting 

4.18 Licence fees are charged for ail use of radio 
transmission equipment except where equipment 
has been made licence-exempt. The frequency or 
frequencies assigned to a user and the conditions 
of operation such as location, antenna height and 
transmission power are specified in the licence. 
Fees are set in regulations laid before Parliament 
and are reviewed annually. Not all fees are set in 
the fees regulations. Some, such as the charges 
paid by Government departments and major spec- 
trum users such as BT, Mercury Communications 
and the BBC, are determined individually by the 
Secretary of State. These Government depart- 
ments and major users contribute to the cost of 
spectrum management in the UK. The charges 
paid by them include an element related to the 
amount of spectrum allocated for their use and 
also include the direct cost of work carried out for 
them by the RA. 

4.19 Under existing rules, the Agency is required 
to cover the full costs it incurs in managing the 
spectrum. Details of the Agency’s expenditure and 
income are published in its Annual Report. In each 
of the three full years since the Agency was 
formed, targets to improve financial efficiency by 
3%, 3% and 2% respectively were met, confirming 
successful cost constraint in the face of increasing 
demand. Average fee increases have been well 
below the rate of inflation, reflecting this progres- 



5 In accordance with the Government’s deregulation initiative and the principles of the Citizen’s Charter, the Agency has a continuing com- 
mitment to exempt radio use from licensing where possible. A large number of low power radio devices (including cordless telephones) have 
been exempted from licensing in recent years. 

6 The relevant Acts are the Wireless Telegraphy Acts 1949 and 1967, the Marine, & C., Broadcasting (Offences) Act 1967, the 
Telecommunications Act 1984 and the Broadcasting Act 1990. 
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sive improvement in efficiency. The Agency will 
be required to continue meeting efficiency targets 
in subsequent years; the efficiency gain target for 
1993/94 is 4%. 

Style of management 

4.20 The Agency recognises that users’ needs are 
paramount and should drive spectrum manage- 
ment, not vice versa. It is conscious of the many 
interests of its customers and adopts an open style 
of management, consulting them and taking action 
on a consensus basis where possible. In 1991, the 
Agency commissioned the first-ever professional 
survey (by MORI) of the views of its customers on 
the quality of spectrum management service pro- 
vided to them. The results showed that, in general, 
the Agency is carrying out its spectrum manage- 
ment functions to its customers’ satisfaction. The 
RA was found to be more approachable and 
responsive to customers’ needs than its predeces- 
sors. The marked decrease in average licence pro- 
cessing times since the Agency was established 
was particularly welcomed. But the survey 
showed there was room for improvement in other 
areas, such as the time taken to deal with difficult 
cases, accuracy of records, availability of data, 
clarity of information and accessibility of staff. In 
the light of the survey, the Agency has taken steps 
to tackle customers’ concerns and has commis- 
sioned a follow-up survey (also by MORI) as part 
of its ongoing commitment to improving service 
standards. It intends to repeat this annually. 

4.21 Customers also favoured the idea of the 
RA’s local District Offices taking over responsibil- 
ity from the London headquarters of the Agency 
for making frequency assignments and issuing 
licences for standard private mobile radio (PMR). 
Pilot trials in the north of England, Scotland, 
Northern Ireland and the south London District 
Offices showed that turn-round times between 
licence application and issue were maintained. A 
reduced incidence of co-channel complaints indi- 
cated that the quality of frequency assignments 
had benefitted from the local knowledge of 
District Office staff. The Agency has now extend- 



ed local processing for standard PMR licences to 
all its local offices and expects better use of the 
spectrum, as well as better customer service, to 
result from this change in procedure. 

Consultative Committees 

4.22 The RA has set up formal consultative com- 
mittees covering civil land mobile radio, 
microwave fixed links and broadcasting services, 
to discuss spectrum management issues on a regu- 
lar basis. Frequent consultations also take place 
with a wide range of associations, federations and 
groups of radio users and equipment manufactur- 
ers, as well as with individual organisations. 

Spectrum Reviews 

4.23 A development of major importance to spec- 
trum management in recent years has been the pro- 
gramme of independent spectrum reviews set up 
following a recommendation of the Merriman 
Committee in 1983 7 . These reviews give thorough 
consideration to the existing and prospective use 
of blocks of the radio spectrum, taking evidence 
from users, service providers and manufacturers, 
and make recommendations to Government. 
Three such reviews have so far been earned out, 
covering the ranges 470-3400 MHz (the Stage 1 
Review), 3400 MHz-30 GHz (the Stage 2 Review) 
and 28-470 MHz (the Stage 3 Review). 

4.24 The Review reports have been published and 
have provided a detailed basis for policy making. 
The Government accepted all the main recom- 
mendations of the Stage 1 Review. The Stage 2 
Review (published in 1991) and the Stage 3 
Review (published in 1994) made a number of 
important and far-reaching recommendations to 
Government, including recommendations on 
managing the spectrum; these were among the 
influences on the present consultative document*. 
The Government has not yet responded to the 
recently published Stage 3 Review. 

Specific actions 

4.25 The RA has employed many different mea- 
sures for improvement of its spectrum manage- 



7 Report of the Independent Review of the Radio Spectrum (30-960 MHz) Cmnd.9000, published by HMSO in July 1983. This Committee, 
chaired by Dr J H H Merriman, was responsible for recommending many of the improvements in spectrum management of recent years. 

8 Copies of the Reports of the Reviews are available from the RA Library, Waterloo Bridge House, Waterloo Road, London SE1 8UA- tele- 
phone 07 1 -2 1 5 2352. 
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ment capability and effectiveness in response to 

the dynamic movement of market demand. 

Among the more significant measures the Agency 

has: 

a) organised sharing arrangements between 
major users and new market entrants. The 
increasing number of bands shared between 
civil and military use is an important recent 
development; 

b) persuaded major users to give up spectrum; 
for example, the personal communications 
network operators (PCNs) have been allocat- 
ed frequencies given up by BT; 

c) persuaded users to move to higher, less con- 
gested spectrum bands; 

d) successfully encouraged the exploitation of, 
and reached international agreements on, the 
use of the frequency bands above 30 GHz for 
fixed services; 

e) embarked on a programme of resuming man- 
agement of blocks of spectrum in the 3 to 30 
GHz bands historically allocated for the 
exclusive use of certain large licensees, to 
facilitate more efficient shared use of these 
bands and make room for different users; 

f) market tested a substantial range of its activi- 
ties (and as a result has put out to the private 
sector, for example, the bulk of equipment 
type testing work and the licensing of CB and 
Amateur radio) and is in the process of mar- 
keting testing marine licensing; 

g) encouraged the formation of user spectrum 
management groups, who have an interest in 
the efficient management of defined blocks of 
spectrum allocated for use of their members; 

h) backed research into new technology leading 
to development of equipment able to deliver 
the required quality of communications using 
less spectrum; 

i) promoted the use of techniques such as single 
side band transmission, trunking and co-chan- 



nel sharing to increase the number of users 
able to use particular bands; 

j) made increased use of sophisticated planning 
techniques for, for example, satellite and 
broadcasting services; 

k) established a programme of detailed monitor- 
ing of the PMR bands, for planning, assign- 
ment and enforcement purposes; 

l) enforced loading criteria and withdrawn chan- 
nels from licensees when loading levels no 
longer justified their retention; 

m) contributed to the adoption of standards and 
performance specifications which, when used 
by the radio industry, aid efficient spectrum 
use and achievement of acceptable interfer- 
ence levels; 

n) enhanced enforcement resources so that users 
can have better quality communications free 
from interference; and sought and obtained 
approval from Parliament for more effective 
powers to combat unlicensed use; 

o) invested substantially in additional well-qual- 
ified engineering staff and computerised spec- 
trum management tools. 

4.26 Taken together, these measures show that 
the Agency is responding dynamically to its spec- 
trum management responsibilities. It intends to 
continue these activities, intensifying them where 
possible. But it is clear that pressures on the spec- 
trum are growing. There are limits to what can b< 
done to relieve them under the present systerr 
The Government hopes that respondents to th 
document will give their considered assessme 
of what has been achieved, of what more shoi 
be done and of the overall quality of spectri 
management as practised by the RA. 

NOTE: This Chapter has necessarily given a highly sumr 
account of the role and activities of the RA. More detail 
found in the Annual Report of the Agency; the latest edit 
available from the RA Library, Waterloo Bridge House, Wai 
Road, London SE1 8UA; telephone 071-215 2352. The RA , 
publishes a wide range of information sheets and booklets on p 
ticular services. 
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CHAPfiK 5 

WHAT MORE CAN BE DONE UNDER EXISTING LEGISLA1 ION? 



5.1 This Chapter outlines what more could be 
done within the existing legislative framework 
towards ensuring that radio spectrum management 
in future fully meets the demands likely to be 
placed on it. Chapters 6 and 7 deal with options 
which would require legislative change. 



Broad principles 

5.2 The Government considers the radio spec- 
trum should be managed to the overall benefit of 
the economy in its broadest sense. This means tak- 
ing account of the interests not only of large firms 
but also of small companies and new market 
entrants, as well as of humanitarian, charitable and 
leisure uses of the medium. Efficient spectrum 
management should ensure that those with eco- 
nomic power do not abuse this power in relation to 
weaker but otherwise viable users. The manage- 
ment regime should aim to obtain the optimum 
value from the spectrum in support of a competi- 
tive, open economy, but avoid squeezing out “non- 
economic” users. This will require a careful 
balance to be struck. 



Developments in other countries 

5.3 A number of other countries have identified 
a broadly similar pattern of growing pressure on 
their spectrum management systems, and have 
responded in a range of ways. In general, although 
countries are adopting or considering various 
methods for dealing with increased demands for 
spectrum, they have in common a desire to intro- 
duce market forces to a greater degree into spec- 
trum management, with the aim of ensuring more 
effective use of the spectrum. In Australia and 
New Zealand, quite radical but differing changes 
have been introduced through new legislation. The 
Canadian Government has decided to continue 
with its existing arrangements, while keeping 
potential change under review. Annex A to this 
document contains a summary of the present posi- 
tion in these and some other countries to which 
reference will be made where relevant in later sec- 
tions. 



ORGANISATION OF MANAGEMENT 
ARRANGEMENTS WITHIN UK 
GOVERNMENT 

5.4 Chapter 4 showed that spectrum manage- 
ment consists of many interlinked activities. The 
functions of regulation, licensing and enforcement 
are under the authority and overall control of 
Ministers and are not confined to one Department. 
The vital planning aspects of spectrum manage- 
ment at the broad allocation level are carried out 
interdepartmentally, with the RA in the lead, while 
international negotiation and coordination are car- 
ried out by the RA, in liaison with and on behalf of 
all UK interests. These functions underpin the 
detailed aspect of spectrum management most vis- 
ible to spectrum users: regulation of spectrum use 
by the assignment of frequencies to individual 
users. 

5.5 The question of which aspects of spectrum 
management in the UK could be undertaken by 
bodies other than the Government is discussed in 
Chapter 7. 

5.6 Assuming that overall spectrum manage- 
ment responsibility remains with the Government 
(as, without legislative change, it must) the organi- 
sational structure within Government will have to 
be the most effective possible. In general in recent 
years, radio users and the radio industry have been 
supportive of developments in the Government’s 
spectrum management activities at the executive 
level. In contrast, the Stage 2 Spectrum Review 
report was critical of the Government’s handling 
of strategic issues affecting spectrum manage- 
ment, and proposed the creation of “a new high 
level Committee within Government and report- 
ing to Ministers to oversee national and interna- 
tional work in radiocommunications”. The 
Committee took the view that a strategic approach 
was needed to issues such as encouragement of 
increased use of shared systems for more effective 
use of the spectrum and planning for the longer 
term so as to avoid disruptive frequency changes 
to users and give confidence for investment in 
equipment and infrastructure. The Stage 3 Review 
endorsed this view. 
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5.7 The Government will consider possible 
changes to organisation of its internal planning and 
decision-making arrangements in the light of 
responses to die many issues raised by this document. 

Independent Advisory Committee 

5.8 A further recommendation of the Stage 2 
Spectrum Review was that an independent adviso- 
ry committee on spectrum management issues 
should be established, reporting directly to 
Ministers. While appreciating the concern under : 
lying this recommendation, the Government con- 
siders that the independent Spectrum Review 
Committees themselves perform the function of 
providing independent advice to Ministers. Its 
intention is to continue the programme of 
Spectrum Reviews, covering different spectrum 
ranges on a planned and rolling basis. 

5.9 Members of Spectrum Review Committees 
are selected for their particular expertise in the 
spectrum range under review as well as their gen- 
eral knowledge of radio issues. These Committees 
provide the required level of specialised, high 
quality independent advice, without being 
unwieldy and over-bureaucratic. In contrast, a 
standing advisory committee would necessarily be 
large if it were to be properly representative of the 
wide range of interests in the radio spectrum as a 
whole. One way of overcoming the problem of 
size might be to form sub-groups for discussion of 
particular issues. The Stage 3 Review broadly 
agreed that consultations with a wide range of 
interests channelled through the RA would be 
more effective than an advisory committee, 
although the report went on to recommend that 
existing consultation arrangements should be 
reviewed to ensure that they go wide enough. 

5.10 The Government would be interested to 
receive views from respondents to this document 
on the need for a standing independent advisory 
committee and how the independence and effec- 
tiveness of such a body could be ensured. 



EXTENSION OF SELF MANAGEMENT 
ARRANGEMENTS 

Existing arrangements and future policy 

5.11 Over recent years the RA has made arrange- 
ments for assignments to be made and, in some 



cases, licences to be distributed by other bodies, 
subject always to the overall control of the RA. 
More than 50% of the total number of licences 
issued by the RA are handled in this way. 
Distribution of Citizens’ Band and Amateur radio 
licences on behalf of the RA is contracted out and 
there are several bodies with self-management and 
assignment responsibilities for specific user 
groups. These are the Joint Frequency 
Management Group for programme making by the 
BBC and independent television and radio compa- 
nies; ASP (Association of Service Providers) 
Frequency Management Limited for the indepen- 
dent film production companies and foreign 
broadcasters, and the JRC (Joint Radio 
Committee) of the fuel and power industries, 
which has a mobile spectrum allocation for self- 
assignment by the industries. The water industry 
agreed a self-management arrangement in 1991. 

5.12 These arrangements have generally worked 
well. They are characterised by each management 
body planning the frequency assignments within a 
small amount of spectrum allocated for its own 
exclusive use. Each group knows it has to accom- 
modate any increased demand within its alloca- 
tion. One potential drawback is that any 
significant extension of self-management arrange- 
ments could carry with it a risk that self-manage- 
ment bodies in competitive industries could 
restrict market entry by newcomers. There is no 
evidence of this having occurred as yet. The 
Agency intends to respond constructively to 
approaches from other bodies, if quality of service 
and spectrum efficiency can be expected to result. 

5.13 Self-management has also been a feature of 
the large exclusive block allocations made to indi- 
vidual fixed link users such as BT and Mercury 
The Government is pursuing a policy of retrievin; 
these blocks back into management by the RA s< 
as to be able to accommodate further users in addi- 
tion to the existing operators. 



TELECOMMUNICATIONS POLICY 

5.14 In the past, spectrum management has been 
carried out to a considerable extent independently 
of telecommunications policy. A change in this sit- 
uation was accelerated by the Duopoly Review 
and accompanying changes in telecommunica- 
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tions policy. The Government is working to 
achieve an appropriate balance of policy in this 
area. 

Moves to Cable 

5.15 One of the issues highlighted by the Stage 2 
Spectrum Review was that, while some radio ser- 
vices could only be accommodated in certain 
bands because of the propagation characteristics 
of those bands, other services using radio as a 
cheap and convenient means of communication 
had non-radio alternatives from which to choose. 
The Spectrum Review Committee specifically 
recommended that “as a general principle, fixed 
links traffic within mature networks should be car- 
ried by cable wherever practicable to release spec- 
trum for other uses”. 

5.16 The Government does not consider it should 
go so far as to refuse radio licences solely on the 
ground that alternative media are available. It does 
not intend to affect operators’ viability by arbitrar- 
ily forcing them to use cable. As a matter of gener- 
al principle, the Government considers that 
operators of services should choose between oper- 
ating media on the basis of the opportunity costs of 
the various alternatives. At the present time this 
may well not happen and the Government consid- 
ers it would be desirable to take steps to clarify the 
economic choices facing operators. 

5.17 The Government is committed to increasing 
consumer choice in telecommunications through 
the introduction of new services and the promo- 
tion of further competition into the telecommuni- 
cations market. A number of the companies which 
have applied for new operating licences since the 
liberalisation of policy which followed the 
Duopoly Review in March 1991 are proposing to 
use radio-based technologies. Radio-based ser- 
vices often offer a rapid means of entering the 
market, particularly at the local level, at a lower 
market cost than that associated with cable. The 
Government’s intention is to permit the use of 
radio as a means of entry into the market and then, 
ts cash flow and traffic increase, and where feasi- 
>le, to encourage moves from fixed links to cable, 
^ssible means of doing this using price mecha- 
nisms in support of administrative measures are 
discussed in Chapter 6. 

5.18 The rapid expansion in the mobile market 
has been based almost entirely on radio and the 



mobile telecommunications operators are likely to 
be an increasingly important source of competi- 
tion to the established fixed operators. There are 
also areas where radio fixed links are likely to con- 
tinue to be the most cost-effective way of provid- 
ing particular parts of the mobile operators’ 
networks. While there may therefore be some 
scope for reducing established operators’ depen- 
dence on radio, the demands of the telecommuni- 
cations industry as a whole for spectrum are set to 
increase over the next few years. 



PROGRESS ON OTHER FRONTS 
New technology 

5.19 The Agency has the dual task of promoting 
research activities that lead to the more efficient 
utilisation of spectrum and of assessing the impli- 
cations (in terms of interference potential, com- 
patibility, occupied bandwidths etc) of introducing 
new technologies, in most cases alongside existing 
technology. The growth in digital technologies 
and their application to telecommunications and 
broadcast uses, coupled with alternative modula- 
tion and access techniques, has had, and will con- 
tinue to have, a profound effect on spectrum 
utilisation. 

5.20 Research carried out by RA includes assess- 
ment of the degree of compatibility of technolo- 
gies, such as digital audio broadcasting, spread 
spectrum offering code division multiple access, 
and digital paging, through the use of ‘frequency 
agile system simulators’ capable of emulating the 
very complex emission structures being evolved. 
The Agency’s facilities offer the ability to analyse 
efficiency and potential compatibility problems at 
an early stage and to propose corrections to any 
deficiencies that exist. 

5.21 Work on establishing protection ratios led to 
the possibility of reducing channel spacing for pri- 
vate mobile radio licensees from 12.5 kHz to 
5 kHz. As a result, the RA offered in August 1993 
to consider applications from new and existing 
operators to take up the 5 kHz channel option 
using equipment meeting the new specification. 
This development should ease congestion in the 
private mobile radio bands, making room for 
future applicants and reducing the need for impos- 
ing channel sharing. 
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Investment by the RA 

5.22 The importance of investment by the RA in 
modern spectrum management tools was empha- 
sised by the Stage 2 and Stage 3 Reviews. The RA 
inherited from its predecessors a mixture of data- 
bases and computerised planning and assignment 
aids developed on an ad hoc basis over the years. 
They were designed to meet immediate needs in 
particular areas with little opportunity for integra- 
tion. The Agency has no master database of spec- 
trum assignments. 

5.23 Recognising the deficiencies in its computer 
facilities and in the availability of certain informa- 
tion, the RA has, since becoming an Agency, con- 
siderably increased expenditure on computer 
aided techniques for more effective spectrum 
assignment. The Agency is putting in hand a series 
of automation measures designed to facilitate cre- 
ation of frequency allocation and assignment data- 
bases and to modernise both the administrative 
and technical aspects of spectrum management. 
These will be introduced over a period, as 
resources allow. The Agency has developed a 
comprehensive strategy to integrate its informa- 
tion systems. 

5.24 As part of this modernisation programme, 
installation of a new system for spectrum manage- 
ment in the millimetric wavebands for terrestrial 
fixed links is now well advanced. Work has also 
begun on a new technical assignment and adminis- 
trative licence computer facility for mobile radio. 
The intention is that the technical assignment sys- 
tem will engineer channels in such a way that the 
maximum loading can be achieved on the channel 
while maintaining the grade of service (e.g. time 
taken to gain access to a channel) required by the 
licensee. This should improve the quality of ser- 
vice available to customers, particularly in areas 
currently experiencing high traffic density. 

5.25 Advanced computer-aided techniques are 
also being developed to replace the present semi- 



manual assignments system for licensing of sound 
broadcasting restricted service licences. This is 
expected to increase the capacity for accommodat- 
ing these operations, which represent very effi- 
cient use of spectrum because temporary low 
power services can be assigned frequencies which 
are being held in reserve for planned permanent 
broadcasting stations. Such services are used for 
covering local events or charitable initiatives and 
are becoming increasingly popular. 

Public access to databases 

5.26 As the Agency’s databases and spectrum 
management tools improve, it will be possible to 
consider a greater degree of access to them by 
interest groups or individual licensees, to assist 
their own forward planning. Currently, the RA is 
not free to disclose details of individual licences or 
frequency assignments in a way which could allow 
licensees to be identified, without the risk of a 
breach of confidentiality between licensees and 
the Agency. Data protection issues are also 
involved, but the Government proposes to encour- 
age the RA to develop plans for greater access 
within the law, as soon as resources allow. 

5.27 The Government would welcome views 
on the desirability of more open access to the 
RA’s databases, and on what types of informa- 
tion would be of most interest to radio users. 



CONCLUSIONS 

5.28 The Government considers that the steps 
described in this chapter have made a significani 
contribution towards more efficient spectrurr 
management but now need to be accelerated. Th 
Government intends to ensure that this happer 
However, there are two important areas where p 
sent legislation limits further progress. These 
dealt with in the next two chapters. 
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CHAPTER 6 
PRICING 



6. 1 More radical steps beyond the present sys- 
tem of spectrum management would require new 
primary legislation to change the current licensing 
and pricing regime for the radio spectrum. This 
and the next chapter describe the current pricing 
system and outline two possible models for more 
effective use of pricing policy to help the task of 
spectrum management in the face of growing 
demand and expected increases in congestion. 

6.2 The classic method of efficiently allocating 
any scarce economic resource is through the price 
mechanism. Yet spectrum managers are currently 
largely denied this tool in the vast majority of 
countries. 9 In the UK, the RA is empowered only 
to charge licensees sufficient to cover its costs and 
is therefore unable to use pricing policy as a tool of 
spectrum management. Within the constraints of 
existing legislation, the RA charges certain fees on 
a per channel or per band basis, which may 
encourage licensees to occupy only as much spec- 
trum as they actually need. But, under present leg- 
islation, the fees charged cannot and do not fully 
reflect the scarcity value of the spectrum. 

6.3 The current inability to employ a price 
mechanism to influence radio use has a number of 
disadvantages. First, it provides little inducement 
for licensees to shed spectrum surplus to their 
immediate needs. Holding on to seldom or under- 
used frequency bands only incurs the relatively 
low cost of the licence fee. Licensees are unable 
either to realise the value of the spectrum they 
occupy by selling surplus spectrum, or to buy 
access to more. Second, there is no market signal 
steering users to less congested frequencies. 
Third, the incentive for manufacturers to develop 
and operators to use more spectrum-efficient tech- 
nologies is blunted. 

6.4 If spectrum is to be distributed more effi- 
ciently among existing user groups and providers 
of new services, radio users need more incentive to 
occupy less spectrum, to use the less congested 



areas where possible, and to invest in improved 
techniques and equipment. The Government 
wants to explore whether, in addition to all the 
other developments discussed in this document, 
this incentive might be strengthened by legislation 
to change the pricing system. 

6.5 The purpose of introducing a new pricing 
system would be to influence choices made by 
spectrum users so that: 

their applications for spectrum access would 
reflect the value they place on their spectrum 
use; 

applicants would consider alternative means 
of communication, not necessarily requiring 
access to the radio spectrum, and avoid use of 
the most congested frequencies; 

existing users would examine their spectrum 
needs and shed surplus spectrum; 

new entrants and new technologies would 
have a greater chance of gaining access to the 
spectrum. 

6.6 Any new policy on pricing for the use of the 
spectrum must take account of other policies 
intended to promote a healthy economy. It must 
also ensure that radio can continue to be used as a 
business aid by companies of all sizes and must 
recognise the importance to the country of many 
scientific, social and entertainment services which 
use radio. At the same time, there must be safe- 
guards to ensure that the monopoly control of 
spectrum access is not exploited and that the new 
pricing system does not act as a barrier to entry for 
smaller users. 

Timing 

6.7 Following the period of debate which the 
Government hopes will result from publication of 
this document, the Government will decide 



9 For recent developments in Australia, New Zealand and other countries, see Annex A and later paragraphs in this chapter and chapter 7. 
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whether to lay legislation before Parliament. 
Subject to Parliament’s views, it would be the 
Government’s intention that any legislation would 
provide for a transition period for introduction of a 
new pricing system to enable current and potential 
licensees to adjust to the new system. 

Scope of new system 

6.8 The Government envisages that any new sys- 
tem would be introduced by stages in different 
parts of the radio spectrum. The most obvious 
places to start would be where congestion is most 
evident. The Stage 2 Spectrum Review recom- 
mended that “if, despite efficient spectrum man- 
agement, frequency bands available for assignment 
to fixed links approach congestion, a substantial 
addition to the annual licence fee for assignments 
in these bands should be considered, to reflect the 
opportunity cost of using radio and to encourage 
the use of cable”. The Review Committee was 
referring to the bands above 3.4 GHz covered by its 
review. But it could well be that bands below 
3.4 GHz, allocated to fixed, mobile or other ser- 
vices, would also benefit in spectrum management 
terms from a new pricing system. This could be the 
case both for the administratively decided pricing 
criteria recommended by the Committee and 
described in the next section, and for the market 
system outlined in Chapter 7. However, the Stage 3 
Review was doubtful about the benefits of spec- 
trum pricing for the 28-470 MHz bands. 

Public Sector Users 

6.9 Public sector users currently pay charges for 
radio use in the same way as private users. In the 
interests of equity and of efficient spectrum use, 
the intention is that, under any changed pricing 
system, the Government would pay rates for spec- 
trum use comparable to those for non-Government 
users. The essential spectrum needs of the defence 
forces and the emergency services, such as police, 
fire and ambulance services, would need to be pro- 
tected, perhaps by applying special arrangements 
to safeguard their spectrum holdings. It would be 
necessary to ensure that the spectrum pricing sys- 
tem did not have the effect of reducing these users’ 
access to sufficient radio spectrum, or the volume 
of their operations. 

Experience in other countries 

6.10 A number of other countries have been con- 



sidering a move to a more market-based pricing 
regime. Annex A describes the current situation in 
Australia, Canada, Germany, Japan, New Zealand 
and the United States of America. Canada, 
Germany and Japan have decided to make no radi- 
cal moves in the near future, but in New Zealand, 
significant areas of spectrum are now subject to 
auction procedures. Australia has moved to a 
mixed market system: in July 1993, a new Act 
introduced a comprehensive set of reforms involv- 
ing pricing based on market principles (including 
use of auctions in selected bands) and the creation 
of a Spectrum Management Agency modelled to 
some extent on the RA in the UK, together with a 
number of administrative reforms designed to 
improve the spectrum management process. 

6.11 These developments are instructive, as also 
are the measures recently adopted in the United 
States for introducing more market-based man- 
agement methods, including possible use within 
the next year of spectrum auctions for 200 MHz of 
spectrum to be released to civil users from federal 
government use and for spectrum for PCS 
(Personal Communications Services). It should be 
noted, however, that in radio terms the UK is in a 
different situation from all these countries. It is 
surrounded by a number of near neighbours whose 
radio systems have an interference potential over 
virtually the whole UK land mass (and vice versa). 
It also lacks the size of the United States or o 
Australia, limiting the potential for spectrum rf 
use or resale on a geographical basis. 

EC Implications 

6.12 Greater efficiency in spectrum managem 
is in the interests of Europe as a whole. It i 
remain necessary to ensure that arrangements ij 
UK do not hinder progress towards harmonis 
of European frequency use where appropm 
detennining the scale and scope of any refoi 
the UK, the effects of new pricing methods c 
market for radio equipment in the UK and on i 
Community trade will have to be taken r 
account. For instance, high licence fees charged 
network operators or to users of particular kinds o 
equipment could place UK firms at a competitive 
disadvantage compared with their continental or 
world competitors. Equally, exports to the UK of 
equipment tunable only to particular frequencies 
could be hindered by high licence fees for the bands 
used by that equipment, or even by non-availability 
of licences. In the extreme, neither situation would 
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be acceptable to the UK or to its trading partners, 
and could raise legal issues. On the other hand, 
more intensive use of the spectrum - the ultimate 
goal - would increase the size of the UK market. 

6.13 Recent studies carried out for the 
Commission have recommended further work at 
the European level on the role of the price mecha- 
nism in spectrum management. In any decisions 
on changes to the pricing regime in the UK and in 
other EC countries, it will clearly be important to 
take account of the European dimension. 



What would happen to additional revenue gen- 
erated? 

6.14 Any movement away from the present sys- 
tem of charging fees to cover costs is likely to 
result in revenues in excess of cost accruing in the 
first instance to the spectrum management author- 
ity, raising the question of how those additional 
revenues might be used. 

6.15 As an Executive Agency, the RA has a 
Corporate Plan approved annually by Ministers 
and setting out its business plans for a five year 
period. These may include plans for higher levels 
of investment in improved spectrum management 
tools, engineering effort, research, enforcement 
activities or any other area of activity the Agency 
believes should be expanded in response to 
demands made on it by radio users and manufac- 
turers and in the interests of providing a better ser- 
vice to its customers. The Agency is encouraged 
by Ministers to put forward plans for use of appro- 
priate resources, subject to meeting strict perfor- 
mance targets. The means therefore exist for the 
Agency to use part of any extra revenues for 
investment purposes, to the extent Ministers judge 
appropriate. 

6.16 Beyond that, any further revenues generated 
by new pricing methods applied by the RA would 
be returned to the Exchequer for the benefit of the 
general taxpayer, reflecting the perception of the 
radio spectrum as a natural resource of potential 
benefit to the whole community. If some of the 
RAs spectrum management functions were priva- 
tised and separate spectrum management organi- 
sations set up (Chapter 7), legislative provision 
might have to be made to counter excessive profit- 
making. 



POSSIBLE OPTIONS FOR CHANGE 



6. 1 7 There are two main options for change from 
the existing spectrum management system to 
make use of new pricing mechanisms. Both would 
require legislation. The first would consist of: 

the existing organisational arrangements, with 
the RA retaining a central role; and 

new ways of fixing prices for spectrum use 
administratively. 

Within this option, there would also be scope for 
further devolution of certain aspects of spectrum 
management activity. Development of a secondary 
market in licences (see Chapter 7) might also be 
possible. 

6.18 The second, more radical, model could 
involve one or more of: 

a change from the existing equipment licences 
to a different form of spectrum access right, 
amounting to a spectrum “lease”; 

auction of management rights to private sector 
SMOs. These would provide frequency plan- 
ning services and make assignments on a 
commercial basis. Transfer of management 
rights could also be by a “beauty contest” 
selection mechanism, or by Government 
appointment, for a fee. In practice, this would 
amount to privatisation of some of the spec- 
trum management tasks currently performed 
by the RA; 

direct auctions by the RA of selected areas of 
spectrum. 

a secondary market in spectrum access rights 

6.19 Carried to the extreme, both the direct auc- 
tion and SMO routes effectively privatise those 
functions of the RA which could be performed 
outside the public sector, leaving a core of regula- 
tory functions which only Government can under- 
take. This model is considered in Chapters 7 and 8. 
The first model is described in the following para- 
graphs. 
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administrative price-setting 

General considerations 

6.20 Pricing criteria would be intended to facili- 
tate the operation of a more flexible and effective 
spectrum management system. If the Government 
were to adopt a form of spectrum pricing leading 
to payment of higher licence fees for congested 
bands, the intention would be that users - both new 
entrants and incumbents - should be faced with 
more sharply focused economic choices than 
before between alternative courses: for example, 
whether to pay higher fees to use a more congested 
but technically easier to use band; or lower fees to 
move to a higher band (where greater bandwidth 
may be available); or to invest in more efficient 
equipment to enable them to use less spectrum in 
the lower band and incur reduced fees. 

6.2 1 The Government recognises that differential 
pricing would only be likely to influence decisions 
by existing users if the amortised cost of re-equip- 
ping for different bands is less than the accumulat- 
ed increase in licence fees in their previously 
assigned band over the same period. For differen- 
tial pricing to be effective in relieving congestion 
by releasing under-used spectrum or encouraging 
movement between bands, the Government might 
have to consider the need for giving assurances on 
the level of fees to be charged in the future in the 
bands to which users decide to move. 

6.22 Careful consideration would have to be 
given to the position of services able, for technical 
reasons, to use only the band in which they are 
presently sited, particularly if reduction of band- 
width is not currently a technically viable option. 
The status of licence-exempt services which pay 
no licence fee would also have to be resolved. This 
is not a significant issue for the low power devices 
currently exempted, but could have competitive 
implications for new services such as DECT 
(European Digital Cordless Telephone), which 
will be a licence-exempt service. 

6.23 Under any new fees system, the expectation is 
that periodic Fees Orders listing revised fees would 
probably still be made, subject to approval by 
Parliament. If the RA continued in much its present 
form with similar responsibilities, part of the fees 
would still be needed to cover its operating costs. 

6.24 Possible options for changing the adminis- 



trative pricing system are discussed in the next 
section. Although their detailed nature points to 
the desirability of a wide enabling power to be 
given in new legislation, the Government consid- 
ers it important that any new pricing system 
should be stable, transparent and easy to under- 
stand. Prospective and current users should have 
access to information telling them clearly the like- 
ly costs to them of particular kinds of spectrum use 
in a particular location and with particular techni- 
cal parameters. Manufacturers will also need 
access to this information to enable them to assess 
potential demand for types of system designed for 
use in particular frequency ranges. To have the 
desired impact on spectrum use, any changes to 
the current system would have to be accompanied 
by an information campaign to enable the radio 
industry to make informed decisions about com- 
munications requirements. 

Possible ways of fixing fees administratively 

6.25 Charges would have to be at least sufficient 
to cover the full costs of administering each 
licence type. There are several possible methods 
of charging differentially. These could involve 
charging according to one or more of a number of 
criteria, such as: 

i) frequency band; 

ii) amount of spectrum used, in MHz; 

iii) channels or links used; 

iv) degree of loading; 

v) spectrum efficiency of equipment used; 

vi) transmitter power/coverage area; 

vii) geographical location. 

i) Charging by frequency band 

This could succeed in moving users to different or 
higher bands, or other services where there is a 
choice, only if the premium charged is higher than 
the increased equipment costs incurred by mov- 
ing. Unless the difference in licence fee was very 
great, users might prefer to stay in their current 
assigned frequencies with their existing equip- 
ment, until such time as it needed replacing. The 
promise of lower licence charges might then 
induce them to consider a move. 
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One of the aims of pricing by this method would 
be to encourage users to seek equipment for use in 
particular bands. Full information on fees struc- 
tures would have to be made available by dealers 
to customers to enable them to make informed 
choices. Pricing in this way might encourage users 
to move to more spectrally efficient technologies 
usable in bands where fee charges were relatively 
low. This in turn should increase the incentive for 
manufacturers to produce advanced equipment, 
while remaining in step with the increasing ele- 
ment of international standardisation in radio 
equipment. 

This pricing method contains no incentive for the 
individual user to use assigned frequencies more 
efficiently and would only have an impact on spec- 
trum use if users were able to move bands easily. 
Used together with a charge per MHz however 
(see (ii) below), it could have an effect on the 
amount of spectrum occupied by users in particu- 
lar frequency ranges. 

ii) Charging by amount of spectrum used, in 
MHz 

This method might help to persuade users to 
economise on their spectrum demands and to shed 
excess spectrum. But it would be more effective in 
influencing user decisions if used in conjunction 
with (i) and if the price differentials between spec- 
trum ranges were large. An objective basis might 
be provided by charging the highest fees per MHz 
for the bands up to 1 GHz, for example, but with 
heavily congested bands such as VHF attracting a 
much higher charge than surrounding bands. If 
this succeeded in encouraging migration, the 
bands attracting a high per MHz charge might 
become less congested. On the other hand, these 
bands might then be financially unattractive to 
new entrants. This could lead to sub-optimum 
spectrum occupation if these prospective new 
entrants were prepared to use spectrum-efficient 
equipment when incumbents were not. 

iii) Charging by channels or links used 

This is a method already employed by the Agency 
within licence categories such as cellular and 
trunked mobile radio systems for which the fees 
are calculated on a per channel basis. Fixed link 
services are charged on a per link basis with fees 
charged according to bandwidth and band. To 
encourage migration of fixed link operators to less 
congested higher bands, the differentials between 



bands would have to be sufficiently great to out- 
weigh any costs arising from limits on link length 
and power at the alternative frequencies. 

iv) Charging by degree of loading 

Intensity of spectrum use is already monitored by 
the Agency and used as a lever for promoting 
spectrum efficiency. Assignments are withdrawn 
from users who under-utilise their assigned fre- 
quencies. If loading criteria were to be used more 
intensively to encourage efficient spectrum use 
and discourage hoarding of underused frequen- 
cies, they would need to vary in different spectrum 
bands used for a range of purposes. 

Under this pricing method, fees would decrease in 
proportion to degree of loading efficiency. There 
would be extra resource costs involved in monitor- 
ing and extra administrative work for the spectrum 
management authority if this option were pursued. 
The cost of monitoring must not be greater than 
the perceived advantages of enforcing loading cri- 
teria. The Government considers that this tech- 
nique could be a useful adjunct to other suggested 
administrative charging methods, but should not 
be used in isolation as a charging criterion in its 
own right. 

v) Charging by efficiency of equipment used 

Technologies offering the best frequency use tend 
initially to be expensive. Users with adequate 
access to the spectrum in their existing assign- 
ments have no incentive to invest in more efficient 
equipment. In contrast, radio operators with limit- 
ed amounts of spectrum will make great efforts to 
develop more efficient spectrum techniques. 
Operators can be rewarded for their investment in 
equipment and techniques for making maximum 
use of the limited amount of spectrum assigned to 
them, by their ability to accommodate more pay- 
ing subscribers or more traffic per channel. 
Typically, operators of smaller systems do not 
have a similar incentive to use more spectrum-effi- 
cient equipment. 

If lower licence fees were charged to users of tech- 
nologically advanced equipment meeting speci- 
fied standards of spectrum efficiency, this might 
provide the necessary incentive. The corollary of 
this approach is that higher fees would be charged 
to users of less spectrum-efficient equipment. The 
equipment type could be entered on the licence 
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application form by the prospective licensee. The 
fee differential between the more and less efficient 
equipment would have to be a realistic proportion 
of the cost of the new equipment, allowing for 
amortisation over a period. 

If a charge per channel and/or per MHz and band 
were also introduced into the calculation of the 
total fee, the licensee would gain further advan- 
tage from changing equipment through payment 
of a lower charge for the reduced spectrum use 
achieved. 

Administration of this approach would be com- 
plex and would involve keeping abreast of new 
equipment and its spectrum capabilities. To take 
account of rapid advances in equipment develop- 
ment, the differential charge for equipment would 
have to be reviewed periodically. Manufacturers, 
dealers, service providers and users would also 
need to keep in touch with developments, and to be 
aware of resultant fee changes which could affect 
their interests. 

vi) Charging by transmitter power/coverage 
area 

Under this and the following charging method 
(charging by geographical location), users requir- 
ing spectrum in areas of high spectrum use would 
be required to pay a premium. 

Greater frequency re-use in some services, includ- 
ing PMR, could be obtained if operators were 
given an incentive to use the minimum transmitter 
power necessary for operation of their service. 
Fees would be calculated according to the degree 
of local congestion, the transmitter power and the 
area covered. Coverage could be tailored to the 
amount needed and measured against a geographi- 
cal cell matrix of a kind made familiar by the cellu- 
lar operators. 

Provided that charges were set at sufficient levels, 
this method of setting charges administratively 
could be expected to achieve more efficient re-use 



of frequencies across the country. 

vii) Charging by geographical location 
Some administrations e.g. Canada and Australia, 
already charge differentially for private mobile 
radio use in city centres, in the suburbs and in rural 
areas. In France, the tariff structure for cellular 
radio networks sets a charge for high density urban 
areas twice that for low or medium density areas. 
Fees could be fine-tuned to reflect small geo- 
graphical differences in spectrum demand, but at 
the cost of more complex administration. 

The rationale for this approach is that higher fees 
for spectrum use in areas of high population densi- 
ty, and therefore of high spectrum use, may deter 
users who have other means of communication. In 
practice, administrations using this approach have 
found that differential fees have had little effect on 
demand. 

6.26 Of the seven means outlined above, charg- 
ing by band, by channels or links and by coverage 
area ((i), (iii) and (vi) respectively), are to some 
extent already employed in calculation of fees by 
the RA within the existing limits of confining 
income to the level of the RA’s operating costs. 
Carrying these methods further under new legisla- 
tive powers would be designed both to stimulate 
more effective and economic spectrum use, and to 
reflect trends in the spectrum marketplace. Some 
of these methods are complementary and coub 
work together to meet the Government’s aim c 
achieving more flexibility in radio spectrum ma 
agement. 

6.27 The Government would welcome t 
ments from existing and prospective i 
users on the desirability and possible effect 
spectrum demand of all these possible bases 
charging. In particular, it would welcome vie 
on whether they would have the desired resu* 
of influencing radio users’ choices between 
types of service or, indeed, whether to use radio 
at all. 
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II-' PTE R 7 

MORE RADICAL OPTIONS FOR CHANGE 



7.1 The second of the two models for possible 
change to the pricing mechanism of the existing 
spectrum management system would involve the 
creation of a system of tradeable property rights in 
spectrum. Options for radical change also include 
increasing commercialisation of the spectrum 
management function via growth of spectrum 
management organisations (SMOs) and the intro- 
duction of auctions designed to create a direct link 
between the use of spectrum and the value that 
users place upon it. The implications of these pos- 
sible reforms are discussed in this chapter. 

The nature of rights to spectrum use 

7.2 Like land, the spectrum is a finite resource 
and spectrum rights can be considered as analo- 
gous to plots of land in some respects. However, 
sub-dividing the spectrum into properties that 
owners can enjoy full unrestricted use of is more 
complicated than drawing lines on a map. Radio 
signals can cross geographical boundaries and 
cause interference. Moreover, they can interact to 
produce signals at different frequencies. Any sys- 
tem of spectrum management has to take account 
of the possible interference problems. The need 
for frequency coordination with other countries, as 
described in paragraph 4. 1 2 and 4.13, must also be 
taken into account. One way to create spectrum 
rights would be to define them in terms of exclu- 
sive use of a particular frequency at a specified 
power within a geographical area, which would 
have to be large enough, having regard to the per- 
mitted transmitter power, to prevent interference. 
However, this would represent an uneconomical 
use of spectrum because, in practice, an efficient 
system of assignment must involve some users 
sharing frequencies. 

7.3 A solution to the question of how to define 
rights to spectrum use would be to make provision 
for blocks of frequencies to be owned on an exclu- 
sive basis by lessors who would sub-let (assign 
frequencies) to users. Market forces at user level 
would operate through fixed-term rentals with 
fairly tight control by the lessor to ensure efficient 
usage and minimise interference levels. This 
model points towards exercise of management 
rights by SMOs, described later in this chapter, 



rather than the creation of fully sub-divisible spec- 
trum rights at the user level. A management rights 
system would be potentially more flexible than 
giving exclusive rights to blocks of spectrum 
direct to the user: large block allocations in the 
fixed link sector, for example, have generally 
proved inefficient in terms of meeting overall 
spectrum access needs. 

Spectrum rights in Australia and New Zealand 

7.4 In Australia, the Government has begun the 
process of introducing a class of “spectrum 
licences” which will give access to defined fre- 
quencies. These licences will be capable of sub- 
division, sub-leasing and amalgamation as well as 
sale on a secondary market; it is also intended that 
licensees will be able to take mortgages out on 
them. They will be introduced in bands where 
there is high demand for spectrum and where 
licensees are likely to be interested in creation of a 
market for spectrum. Existing licences in congest- 
ed bands will be converted to spectrum licences on 
payment of a conversion fee; licensees unwilling 
to pay this fee will lose their assignment. The 
bands selected for the new system will be divided 
according to a spectrum plan and the correspond- 
ing spectrum licences sold by auction or tender, or 
“over the counter” at a price to cover the adminis- 
trative costs of issuing the licence. This system 
will operate in parallel with an apparatus-based 
licensing system for less congested bands. 

7.5 In New Zealand, the authorities changed the 
legal basis of treatment of the radio spectrum to 
accompany their auctions policy, creating a con- 
cept of management rights and subordinate 
licence rights over spectrum in place of the tradi- 
tional concept (exemplified by the current UK leg- 
islation) of licensing the use of equipment under 
defined conditions. 

Rights conferred by licences 

7.6 Practical experience of the recently intro- 
duced Australian reforms should indicate how far 
a radical reform of the legal basis of the rights con- 
ferred by radio licences (for example a change 
from licences to use equipment under defined con- 
ditions to some form of spectrum access right) is 
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necessary to underpin the successful growth of a 
secondary market. In particular, a buyer in a sec- 
ondary market will want some assurance of securi- 
ty of tenure in the asset being bought. Under 
current UK law, licences, even if issued for a fixed 
term, are liable to be revoked by the Secretary of 
State at his discretion. In practice, revocation is 
normally part of an enforcement procedure when 
licence conditions have been persistently 
infringed. But spectrum managers also from time 
to time exercise the option of giving warning of 
revocation of licences over a longer timescale, so 
that new services and technologies - sometimes 
Europe- wide - can be accommodated. 

7.7 Establishment of an effective market will 
depend on the extent to which “owners” and 
prospective buyers of spectrum can be confident 
of their ability to exercise their rights of owner- 
ship, without interference by others. It may then be 
necessary to create a framework of law to uphold 
those rights. This is the basis of the New Zealand 
reforms (see Annex A). 

Secondary market 

7.8 The tradeability of the new Australian and 
New Zealand licences is an important innovation. 
At present, radio licences are not transferable in 
the UK. 

7.9 The Government would like to explore 
whether a legislative change permitting a sec- 
ondary market in rights conferred by licences 
would be beneficial in spectrum management 
terms. In principle, the ability to trade all or part of 
the rights conferred by a licence should create a 
strong incentive for the licensee to economise on 
spectrum use. It could also provide an additional 
means for new entrants to gain access to the spec- 
trum. A secondary market could emerge with 
either the first (administrative pricing - Chapter 6) 
or second (auction - paragraphs 7.39-58) models 
for a new pricing regime. 

7.10 For some services (for example where no 
limit is imposed on the number of licensees and 
the spectrum allocated to the service has no scarci- 
ty value), there would be little incentive for a sec- 
ondary market to become established. It is also 
unlikely to develop for, for example, in some parts 
of the fixed link sector, where licence conditions 
may be highly tailored to suit the needs of the orig- 
inal applicant for communication between two 



fixed points. But this would not apply to the whole 
of the fixed sector; and, in the mobile sector, the 
possibilities offered by a secondary market seem 
likely to be attractive to users wanting quickly to 
dispose of spectrum or to acquire it. They may 
wish, for instance, to trade with their geographical 
neighbours so as to change their coverage area or 
capacity for mobiles. 

7.11 Any transfer of rights conferred by licences 
would need to be registered with the spectrum 
management authority (currently the RA). In addi- 
tion, any proposed change to licence conditions 
(other than the name of the licensee) would need to 
have no adverse interference effect and would nor- 
mally have to be given specific approval by spec- 
trum managers. Regulation of the secondary 
market would be necessary to prevent possible 
abuses. 

Growth of intermediary bodies 

7.12 A potential advantage from permitting a sec- 
ondary market would be the growth of intermedi- 
ary bodies able to offer a service to prospective 
seekers of licences. Such a service could be con- 
fined to a broking or consultancy role or could be 
extended to permit such bodies to hold licence 
rights and sell them to potential operators. In the 
latter case, there could be risks of “hoarding” and 
other inefficiencies identified below (paragraph 
7.55) in relation to auctions. But, in principle, such 
intermediary bodies could prove helpful to the 
effective functioning of a secondary market. This 
role could also be performed by SMOS (para- 
graphs 7.20-27). 

7.13 The Government would welcome com- 
ments on the desirability in spectrum manage- 
ment terms of changing the legal basis of access 
to the spectrum and of permitting a secondary 
market in radio licences. 



PRIVATISATION OPTIONS 

Overall management responsibility 

7.14 Before creating the RA in 1990, the 
Government considered whether the functions for- 
merly performed by the Radiocommunications 
Division of the DTI should be privatised. At that 
stage it concluded they should not. Spectrum man- 
agement can be seen as a continuum of functions, 
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ranging from the negotiation of intergovernmental 
agreements on allocations and international coor- 
dination of assignments on a day-to-day basis, 
through detailed technical assignment of frequen- 
cies, to bulk administrative control of categories 
such as Citizens’ Band and ships radio, which do 
not require individual technical assignment. As 
discussed in the next section, while private sector 
disciplines could improve efficiency at the man- 
agement level close to the individual user, spec- 
trum management at the top level of this 
continuum is essentially a regulatory function, to 
which licensing and extensive enforcement pow- 
ers are attached. 

7.15 In all countries, the body responsible for 
spectrum management is part of government. 
Indeed, under the present ITU constitution, only 
Governments may be members of the Union. 

7.16 The conversion of the UK’s principal spec- 
trum management authority into an Executive 
Agency has aroused considerable interest in other 
countries and appears to have been used as a 
model by some. The creation of the RA seems to 
the Government to be starting to yield promising 
results in terms of importing private-sector type 
disciplines into the spectrum management process 
while retaining overall responsibility in the public 
sector. Encouragement of more private sector 
involvement in spectrum management would be a 
possible further step in the direction of commer- 
cialisation of parts of the spectrum management 
process. Changes to the current system of pricing 
for spectrum use would necessarily accompany 
the spread of private sector SMOs. 

7.17 If, in the future, the Government were to 
decide that the functions performed by the RA had 
reached a sufficiently commercial stage for pri- 
vatisation to be possible, a watchdog regulatory 
body (similar to OFTEL) might be needed to 
ensure that the privatised body did not abuse its 
monopoly power over the civil radio spectrum. If 
only part of the RA’s functions were privatised, the 
regulatory body could be based on remaining parts 
of the current RA. However, progressive devolu- 
tion of functions under either administrative or 
auction approaches to pricing could reduce the RA 
naturally to its core regulatory and supervisory 
functions. In the light of reactions to this docu- 
ment, the Government intends to analyse the range 
of privatisation options for spectrum management, 



as part of its considerations under its privatisation 
programme. 

7.18 The next section considers whether it would 
be beneficial to introduce a stronger element of 
devolution into the management process by pri- 
vatising more of the spectrum management func- 
tions below the overall management level which 
are currently carried out by the RA. 



Devolution of spectrum management 

7.19 As noted in paragraphs 4.25 and 5.11-5.12, 
the RA already uses agents for distribution of 
more than half the radio licences issued annually. 
Under present law, the power to grant licences 
cannot be delegated by the Secretary of State. 
Contracting out is therefore confined to those 
cases where issuing a licence is a purely mechani- 
cal operation carried out under arrangements 
involving no exercise of discretion by the contrac- 
tor. The Deregulation and Contracting Out Bill, 
now before Parliament, contains provisions which 
would widen the scope for contracting out licens- 
ing functions in the United Kingdom. Amateur 
and Citizen’s Band radio licences, which do not 
involve technical assignment, are distributed 
under contract. There are plans to market test 
ship’s radio licensing, another bulk licensing cate- 
gory which does not need detailed technical 
assignment. The only major licence categories still 
being directly assigned by the RA are in the pri- 
vate mobile radio and some of the fixed link bands, 
and broadcasting services. All of these require 
technical effort and expertise and cannot be con- 
tracted out for simple administrative processing. 

7 .20 The existing arrangements involving assign- 
ment of frequencies within a specific user group 
were described in Chapter 5 (paragraphs 5. 1 1-12). 
All remain under the overall control of the RA. 
With a change in the law, a greater element of 
commercial incentive could be introduced at the 
assignment level by encouraging the setting up of 
a number of SMOs with management rights over 
certain spectrum blocks such as those used by 
PMR and fixed link services. Management rights 
could be obtained either at auction or by 
Government appointment. In the latter case, com- 
mission fees would be charged by Government 
and a regime put in place to ensure a fair return to 
both the SMO and the public purse. 
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7.2 1 SMOs would be empowered: 

to allocate use within the spectrum blocks 

covered by their management rights, subject 

to compliance with international agreements 

on UK uses of the spectrum concerned; 

to make assignments. 

7.22 A similar system was proposed by CSP 
International in their 1987 Report (see paragraph 
3.28 above), which recommended the introduction 
of commercial frequency planning organisations 
(FPOs) with delegated authority under spectrum 
management licences to decide the allocation of 
bands under their management to different ser- 
vices, as well as assigning spectrum to applicants. 
In practice, spectrum use in the UK is so con- 
strained by international agreements that there 
would be very limited scope for such bodies to 
make their own allocation, as opposed to assign- 
ment, decisions. 

7.23 A partially comparable system of this kind 
operates in the United States, where frequency 
coordination companies assign most fixed link and 
mobile radio frequencies on a quasi-commercial 
(some are non profit-making) basis, although the 
Stage 3 Review expressed doubts whether this is an 
appropriate regime for PMR in the UK. Each com- 
pany is responsible for a specific block of spectrum 
and there is no real element of competition 
between the companies. Users pay fees both to the 
coordination company for recommending frequen- 
cies for their use, and to the Federal 
Communications Commission (the federal agency 
with responsibility for the civil radio spectrum in 
the USA) to cover the administrative costs of 
licence issue. Although not obliged to use these 
coordinators, most users are prepared to use their 
services because they operate comprehensive data- 
bases of frequency assignments and have expertise 
in the area of spectrum allocated for their use. 

7.24 The Government accepts that a system of 
SMOs could lead to improved spectrum manage- 
ment at the assignment level. These bodies would 
need to possess specialist expertise to enable them 
to achieve greater user density in the bands allo- 
cated to them. They would have an incentive to 
make spectrum-efficient assignments, satisfying 
the spectrum needs of as many users as possible if 



they were permitted by the reforming legislation 
to charge an economic rent for the assignments 
they made or to auction them. They would charge 
fees for services performed for radio users, which 
could include consultancy services as well as 
assignment of frequencies. The new legislation 
would also have to provide for a regulator to 
ensure that SMOs did not abuse their market posi- 
tion. The RA would take on the necessary regula- 
tory role. 

7.25 The RA would act as a kind of wholesaler of 
spectrum, with the power to judge whether a par- 
ticular organisation tendering for spectrum would 
add value to the retailing end of the operation. It 
would hand over block allocations to a SMO only 
if it was satisfied that the organisation met the nec- 
essary criterion of adding value to the process in 
terms of being able to apply specialist knowledge, 
enabling greater user density to be achieved in the 
allocated bands. Whether this model would be 
beneficial for all sectors will be judged in the light 
of the responses to this document. The Stage 3 
Review indicated that PMR users would prefer 
assignments to continue to be handled by the RA. 

7.26 Overseas experience has shown that, to be 
viable, organisations which assign frequencies to 
users on a commercial basis need management 
rights over significant blocks of spectrum. Long 
security of tenure over these blocks is needed to 
give potential management bodies an assurance 
that investment in technical and compute: 
resources necessary for efficient spectrum us< 
would be worthwhile. The Government wouk 
have to ensure that devolving such fixed term mar 
agement rights to the private sector did not limit 
ability to make any necessary adjustments at 
allocation level for accommodating new servi< 
particularly those requiring agreement at the int 
national level. 



7.27 The Government would welcome views 
on the merits of transferring further spectrum 
management functions to the private sector. 

ENFORCEMENT 

7.28 If the nature of the rights conferred by radio 
licences were changed in the direction of confer- 
ring a right of some kind over the spectrum itself, 
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decisions would be needed on 

a) the extent of protection rights against interfer- 
ence conferred by the licence. Great care 
needs to be taken that these rights do not pro- 
duce excessive caution when spectrum assign- 
ments are made; and 

b) how, and by whom, the necessary enforce- 
ment function should be carried out. 

7.29 Interference to radio users takes two main 
forms: 

a) interference by licensed users who, intention- 
ally or unintentionally, exceed the limits of 
their licence by transmitting at too high a 
power level or at the wrong frequency or by 
over-deviation of the signal; and 

b) interference caused by unlicensed users such 
as the pirate radio operators, who can and do 
cause disruption to the mobile frequencies 
used by the safety and emergency services as 
well as to domestic broadcast reception and 
business users of radio. 

7.30 Limitation of interference relies on the vigi- 
lance of a spectrum monitoring and enforcement 
body. In the UK, this is part of the RA. Expectation 
of effective enforcement against both types of 
interferer would be likely to rise if users paid more 
for licences. Spectrum pricing could provide extra 
resources for more effective enforcement to the 
benefit of industry. 

7.31 If radical changes were made to the existing 
spectrum management system, the Government 
would have to consider whether the enforcement 
function would be better managed by the spectrum 
management authority, operating where necessary 
through the courts, or whether licensees should 
generally be made to take on greater responsibility 
for solving their own interference problems. 

i ,d2 Some interference complaints by domestic 
users, which used to be handled by the RA, are 
now dealt with by dealers in the first instance and 
are only investigated by the RA if no solution can 
ae found. This provides a possible model for 
SMOs to do their own enforcement or interference 
correction work, calling on the RA, possibly on a 
i epayment basis, to deal with the more difficult 



interference cases. 

An enforcement role for spectrum manage- 
ment organisations? 

7.33 If SMOs were set up, they could play a part 
in dealing with interference problems. For 
instance, they could monitor use of the spectrum 
within the bands they manage and might offer 
advice and a conciliation service to the parties to 
an interference dispute. In practice, this role would 
be limited to handling interference disputes within 
a SMO’s own customer group or to a dispute 
involving one of its customers who is alleged to be 
interfering with the radio use of another user out- 
side the group. 

7.34 SMOs might be given the power ultimately 
to withdraw an assignment from a customer who 
persistently interfered with the radio use of others 
and refused to comply with the conditions of the 
licence or contract governing his assignment. 
However, this sanction would not be available 
against a radio user from outside its customer 
group. 

7.35 Even if a range of SMOs provided assign- 
ment, consultancy and interference resolution ser- 
vices to large numbers of radio users, there would 
always be some radio users who would be outside 
their ambit. This points to the need for a central 
enforcement agency even in a revised spectrum 
management system. Such an agency, like the RA 
now, would act quickly to deal with interference 
caused, for example, to civil aviation channels or 
to the emergency services. 

Practice overseas 

7.36 The New Zealand system specifies in detail 
the degree of protection from interference con- 
ferred by licence rights, making potential 
licensees aware of the limitations on the rights 
they are acquiring. If necessary, they can take 
action in the courts if conciliation and arbitration 
procedures for settling interference disputes are 
not successful. Developments in New Zealand 
may provide useful empirical evidence of the 
results of introducing this type of arrangement, 
which effectively gives licensees the responsibili- 
ty for resolving their own interference problems. 

7.37 In the United States, frequency coordination 
companies advise the parties in interference dis- 
putes and attempt to ensure a solution is found to 
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interference problems within their own customer 
group. If this fails, the parties concerned have to 
resort to litigation. 

7.38 The Government would welcome views 
on how enforcement might be tackled under a 
new regime and, in particular, on whether spec- 
trum management organisations should have 
an enforcement role. 



SPECTRUM AUCTIONS AND OTHER 
BIDDING PROCEDURES 

7.39 In recent years, there has been much discus- 
sion, both internationally and within the UK, of 
the possibility of national administrations auction- 
ing all or part of the radio spectrum used within 
national boundaries. Auctions could be used to let 
the radio user market - rather than the Government 
- choose who should have access to the radio spec- 
trum and set its value. 

7.40 Auctions could take a number of forms: 

a) an open auction; 

b) a written bid procedure where bidders are told 
what others have bid and are given the option 
of matching the highest bid within a time limit; 

c) a closed bidding procedure; 

d) a closed bidding procedure, but with the win- 
ning bid having to pay only the amount bid by 
the second highest bidder (the ‘Vickrey’ or 
second price auction procedure). 

7.41 For any of these procedures, it would be 
desirable to set a reserve price and to lay down 
qualifying criteria for bidders. A version of option 
(b) is to be used in the new competitive bidding 
procedures for spectrum licences in Australia, 
where incumbent licensees will be invited to 
match the highest bid for the spectrum they cur- 
rently occupy in congested bands if they wish to 
retain it. Option (d) was used in the first round of 
auctions in New Zealand but abandoned because 
of wide bid variations. 

Auction precedents 

7.42 There is no direct UK precedent for an auc- 



tion system for radio spectrum. The price mecha- 
nism provided under the Broadcasting Act 1990 
was for allocation of national (not local) sound 
broadcasting franchises and regional television 
franchises (and the Channel 5 franchise), rather 
than for the spectrum allocation already identified 
for the services. A separate Wireless Telegraphy 
Act licence fee is paid by the broadcasters. 

7.43 In New Zealand, auctions have taken place 
for cellular radio licences and for the UHF broad- 
casting bands. These have been successful in giv- 
ing operators their desired right to operate 
communications systems, although some modifi- 
cations to the auction mechanisms have since been 
found necessary (see Annex A for a description of 
the New Zealand spectrum management system). 
The New Zealand Government has earned out a 
review of its 1989 Radiocommunications Act in 
order to introduce amendments designed to 
improve its operation. Australia is implementing 
proposals which include the use of auctions in cer- 
tain circumstances (see Annex A). Some other 
countries, notably Poland and Mexico, have raised 
revenue by auctioning cellular radio licences. 

Scope for use of auctions 

7.44 Spectrum auctions could form part of a radi- 
cal model for overhaul of the spectrum manage- 
ment system in the UK. The Governmen" 
recognises that, whatever its knowledge of use] 
requirements and demand pressures, it might b« 
difficult to set prices (as discussed in Chapter 6) t 
reflect market signals or to influence user choice; 
without a primary market in which prices set b 
auction act as a reference point. 

7.45 In principle, the market is the best place 
deciding between alternative uses and u 
because those able to make the best use of sp 
tram will be prepared to pay the most for it. 1 
market’s freedom to decide how spectrum shorn 
be used would be limited by internationally agreec 
allocations and restricted to any alternative types 
of use permitted by international agreements with- 
in those allocations. It is not envisaged that broad- 
casters who bid for franchises (see paragraph 
7.42) would also have to bid for spectrum rights. 
Within these limits, auctions could be introduced 
into the spectrum management system either by 
auctioning any blocks of spectrum which become 
vacant and for which there were competing poten- 
tial uses or users, or (after suitable transitional pro- 
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cedures) by selling rights to already occupied 
bands. 

7.46 There are several possible ways of employ- 
ing auctions to distribute spectrum in either occu- 
pied or unoccupied bands. The two obvious routes 
are: 

auctions could be used by Government, acting 
through the RA, for selling management 
rights to SMOs for a fixed period; 

the Government could auction spectrum direct 
to users. This method could most readily be 
used to aid selection between several competi- 
tors for a band, cleared for introduction of a 
new service. This would be a development of 
the so-called beauty contest approach used, 
for example, for selecting the Personal 
Communications Networks (PCN) operators. 
It would have the merit of transparency. 

Unoccupied spectrum 

7.47 There are few areas of currently unoccupied 
spectrum. As shown in Figure 5, these are mainly 
in the higher frequency bands above 30 GHz. 
These bands have very great capacity but radio 
waves are carried for shorter distances than in the 
lower spectrum ranges and wide bandwidths are 
required. The RA has encouraged the develop- 
ment of fixed services, which can exploit this area 
of the spectrum and which have a large market. 
Even though a considerable increase in demand 
for fixed links is anticipated from the PCN and cel- 
lular operators in the future, competition for these 
bands on the open market could be expected to be 
limited. 

7 .48 In the lower spectrum bands, there is virtual- 
ly no scope for a primary market in unused spec- 
trum because these bands are already heavily 
occupied. Spectmm would have to be specially 
cleared for new services selected by an auction 
procedure. 

Occupied spectrum 

7 -49 Auctions could also be used to sell occupied 
spectrum, though they would be clearly unsuitable 
in some areas. For instance, about 200,000 
licences are on issue to UK hobby radio users such 
as Amateur radio enthusiasts and leisure yachts- 
men. These licences do not confer any exclusive 
spectrum rights on their owners and their numbers 
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are not limited by spectrum availability, so a mar- 
ket for them could not be created by direct auction. 

7.50 While the same considerations do not apply 
to PMR services, the mode of operation of individ- 
ual licensees (currently not far short of 30,000) 
would make it impractical to offer these licences at 
auction. The Stage 3 Review came to a similar 
conclusion. PMR assignments are made for use 
based on a station at a particular location, with a 
certain power level (and therefore coverage), and 
are planned to suit a specific operator’s require- 
ments, taking account of neighbouring operators 
and the need to avoid interference to other users. 
PMR spectrum would therefore be difficult to auc- 
tion direct to individual users. Although there 
would not be a viable primary market for individ- 
ual licences, a secondary market in individual 
licences might be feasible. 

7.51 Nevertheless, PMR spectrum might be auc- 
tioned at a more aggregated level. This could be 
done by offering management rights for assign- 
ment of spectrum in PMR bands to intermediary 
spectrum management bodies. Their spectmm 
managers could then perform detailed and coher- 
ent planning for PMR in particular geographical 
areas, and make assignments accordingly. 
Auctioning might also be suitable for public 
access mobile radio (PAMR). 

Operation of an auction system 

7.52 Under either kind of auction system (auction 
of management rights to SMOs or direct auction of 
spectrum to users by the spectrum management 
authority, currently the RA), the successful bidder 
would pay both the price bid at auction and an 
annual fee to meet the administrative costs of the 
spectmm management authority. SMOs acting on 
a commercial basis could either charge a fee for 
assignments made by them or auction assignments 
to users. 

7.53 If occupied spectrum were brought within 
an auction regime, the possible need for transition- 
al arrangements for sitting tenants would have to 
be considered. They might, for instance, be per- 
mitted to pay fees on a sliding scale rising to mar- 
ket levels over a period of years. Economically 
efficient licence charges for existing users could 
be set at the market clearing price established at 
auction of comparable spectrum use rights. A key 
concern would be to avoid disadvantaging new 
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market entrants, for example those using radio to 
achieve local network competition with the exist- 
ing PTOs, through sudden changes in their basic 
cost structure. 

7.54 Safeguards would have to be introduced to 
ensure that those with an essential need for access 
to the radio spectrum, such as the defence forces 
and the safety and emergency services, retained 
access to it. Under the new Australian system, 
access will be assured by reserving certain blocks 
of spectrum for such users. They will also benefit 
from being excluded from the requirement to pay 
market-related spectrum access prices for their 
licences, but will continue to pay apparatus licence 
fees. 

Competition policy issues 

7.55 With an auction system, as with any new 
pricing system, the Government would have to 
consider how high entry prices would affect mar- 
ket entrants’ ability to sustain a viable business, to 
compete effectively and to invest in advanced, 
spectrum-efficient equipment. Provision would 
have to be made to prevent potential abuse in the 
market place, such as the problem of possible 
hoarding of spectrum, and of major, financially 
powerful users acquiring spectrum to the exclu- 
sion of competitors or smaller players. Both of 
these practices would be detrimental to effective, 
intensive use of the spectrum and would require 
safeguards to prevent them. However, market pric- 
ing may reduce the risk of hoarding, since users 
would be more aware of the true value of their 
assigned spectrum and the cost of not putting it to 
best economic use. Equally, the establishment of a 
secondary market in spectrum under a system of 
management rights might open up the spectrum to 
new entrants. It seems possible that the introduc- 
tion of a more radical market solution might in this 
way lead to greater flexibility, provided that there 



were sufficient safeguards to deal with anti-com- 
petitive behaviour. 

Other implications of auctions 

7.56 In addition to the need to attach defined legal 
rights to spectrum blocks put up for auction, an 
important implication of an auction system is that 
bidders would want to have some assurance of rea- 
sonable length of tenure, perhaps in the form of a 
fixed term right. In the UK, the Government 
already accepts the importance of avoiding the 
imposition of changes in licence conditions as far 
as possible and recognizes the need of many oper- 
ators for assurances of tenure, to the extent they 
can be given, to protect investment. 

7.57 Further implications of auctioning spectrum 
would need to be considered. For instance, 
requirements for Europe- wide frequency alloca- 
tions are multiplying. Under the current system, 
the Government is able to reclaim spectrum from 
occupants over a reasonable period of time, with 
due warning, so that spectrum can be made avail- 
able within the UK to accommodate these new 
opportunities for spectrum use. Provision might 
therefore be needed for reclaiming auctioned 
spectmm so that Europe-wide developments in 
radio technology could continue to be exploited to 
the advantage of manufacturers, service operators 
and users. In keeping with its aim of promoting 
efficient spectrum use, the Government would 
also have to consider how to ensure that users 
maintained an adequate level of investment in new 
efficient equipment and methods in the later par 
of a fixed term franchise period. 

7.58 The Government would welcome viev 
from respondents on the potential usefulness 
auctions as a means of improving spec 
management. 
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CHAPTER 8 

A POSSIBLE OUTCOME 



8.1 Previous chapters describe a wide range of 
possibilities. This chapter is provided to focus dis- 
cussion and is even more subject to consultation 
than previous chapters. It indicates how a spec- 
trum pricing system might work in practice and 
how such a system might develop in the light of 
experience. It also describes the organisational 
changes that might flow from a changed pricing 
system and how it could enable the private sector 
to increase its role in the assignment of spectrum, 
where this would benefit customers, and thus how 
spectrum pricing could lead to the privatisation of 
some of the licence assignment now carried out by 
the Radiocommunications Agency. 

Objectives of reform 

8.2 The most crucial object of any reform will 
be to ensure a structure for spectrum pricing 
which: 

a) promotes more efficient use of this scarce 
resource; 

b) is demonstrably non- discriminatory, ensuring 
that spectrum can be made available to meet 
the user’s need irrespective of the size or status 
of the applicant; 

c) adds to the value which users derive from 
spectrum assigned to them. 

8.3 Spectrum efficiency has three dimensions: 
technology improvement; 

- geographical re-use; 

- sharing by usage pattern. 

Examples include: 

- technology: the progressive reduction in the 
bandwidth required for individual Private 
Mobile Radio (PMR) channels. This has been 
reduced successively over the last twenty years 
from 50kHz to the current 12.5kHz. The 
Radiocommunications Agency approved in 
August 1 99 3 new linear modulation technology 



to facilitate a further reduction to 5kHz; 

- re-use: cellular network design. This permits 
re-use of the same pattern of assignments into 
progressively smaller ‘cells’, thus increasing 
capacity by carefully tailoring the coverage 
within each cell, micro-cell, pico-cell etc; 

- sharing: use of access tones and access proto- 
cols to permit sharing of a single channel by 
multiple users. With appropriate safeguards, 
different classes of user with complementary 
patterns of usage can share a common channel. 

8.4 A spectrum pricing system must give users 
an adequate incentive to seek improvements in 
each of these three aspects of spectrum efficiency. 

Pricing Structure and Procedure 

8.5 Auctions or other bidding procedures could 
have a useful part to play in demonstrating the 
value individual users set on each area of the spec- 
trum. However, they are cumbersome and, for a 
business trying to plan ahead, uncertain. 

8.6 For most purposes therefore, the 
Government envisages that the price of spectrum 
could depend upon a sliding scale, published from 
time to time by the RA. This would enable a price 
to be calculated by intending spectrum users for a 
defined period ahead. The price could be based 
upon the parameters identified in Chapter 6 
including: 

a) the degree of congestion of the target band, 
(and thus the need for an incentive to use alter- 
native, less congested bands); 

b) the spectral efficiency of the equipment used, 
(and thus the incentive for technology 
improvement); 

c) the transmitter power and geographic cover- 

age, (and thus the incentive for geographic re- 
use); 

d) the degree of loading (and thus the incentive to 
sharing by usage pattern). 
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8.7 The Government would welcome com- 
ments on the factors that should enter into the 
setting of spectrum prices. 

8.8 However, in drawing up such a formula the 
RA would need to rely on the guidance of the mar- 
ket. This could be obtained through the selective 
use of auctions or other bidding procedures, as 
described below. The sliding scale outlined above 
could provide continuity; but the weighting given 
to its various elements could be reviewed at inter- 
vals in the light of values established through 
selective auctions and other market developments. 
Spectrum auctions could be of particular relevance 
for frequencies and locations where demand from 
competing users was particularly high. 

8.9 The Government invites comments on the 
use of competitive tendering procedures for the 
assignment of heavily oversubscribed rights to 
spectrum use. 

8.10 An important question is the level at which 
spectrum prices should be set. It is not the intention 
of the Government to use spectrum pricing as a 
means of taxation. But charges need to be suffi- 
ciently high to generate a real incentive for users to 
adopt more spectrally efficient technologies and 
network engineering, to move to less congested 
frequencies or to relinquish under-utilised spec- 
trum. It is envisaged that charges would be set to 
the minimum necessary to generate the required 
market pressure. The Government would wel- 
come comments on the level of charges required 
to provide the necessary economic incentives. 

8.11 It is also envisaged that assignments that 
have been paid for could be tradeable or subject to 
sub-letting within their licence class to allow a sec- 
ondary market to develop in response to demand. 

Contracting out spectrum assignment 

8.12 Over the past ten years, the 
Radiocommunications Agency has been progres- 
sively contracting out the processes of issuing 
licences within fixed allocations. The Government 
considers that, wherever it offers benefits to the 
customer, this process of incremental privatisation 
should continue. Spectrum pricing and the privati- 
sation of spectrum management are mutually sup- 
portive. Introduction of a spectrum pricing regime 
along the lines envisaged above would enable the 
process of progressive privatisation to be pursued 



further. Increasingly, the RA could then confine 
itself to a core of functions which can only be car- 
ried out within government; and private sector 
bodies could take over those of its functions that 
were capable of becoming transactions in the mar- 
ket place. Figure 6 illustrates this process: it shows 
the functions of spectrum management that: 

a) have already been privatised; 

b) could be privatised once a spectrum pricing 
system was in place; 

c) form the core that would then remain in gov- 
ernment. 

8.13 The commercial approach adopted by the 
RA is already having its impact both upon sharp- 
ening its own goals and objectives and in enhanc- 
ing quality and efficiency. This clarification of 
roles will facilitate the process of reaching objec- 
tive decisions on the benefits of privatising specif- 
ic functions. 

8.14 The privatisation of spectrum assignments 
would require not only a satisfactory pricing sys- 
tem but also an agreed segmentation of the market 
within each licence class. This could reduce the 
need to exercise technical judgement on a case-by- 
case basis and codify technical assignment into 
agreed procedures. These could be embodied in 
assignment systems, which private sector bodies 
could acquire and use under licence. 

8.15 A key development could be that of privati 
sector SMOs (paragraphs 7.20-7.27). There ar 
already a few such bodies in the UK. In the US 
there are somewhat similar bodies which exis 
greater numbers and play a much fuller role. S 
bodies could be well placed to add value 
improve efficiency for the benefit of spectri 
users. The role they could play would be detei 
mined in practice by: 

a) their detailed knowledge of and contacts with 
their target group of spectrum users. One 
example is the Joint Radio Committee (JRC) 
for the fuel and power industries; 

b) their efficiency, quality and cost of operation; 

c) the price they paid for spectrum and the incen- 
tive this provided for them to maximise the 
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value from its use. 



8.16 Such organisations might arise from either: 

a) co-operative arrangements between users 
with a particular industry or sector focus (as in 
the case of the JRC); or 

b) independent commercial operations where 
entrepreneurs perceive an opportunity to cre- 
ate value through technology, re-use or shar- 
ing in the ways described at the beginning of 
this chapter. 

8.17 The RA could encourage the emergence of 
further SMOs by ensuring that spectrum was 
available to them on terms which made it attractive 
for them to maximise its value on behalf of their 
clients through improved technology, re-use or 
sharing. The RA would require SMOs to demon- 
strate their competence to exercise spectrum man- 
agement functions and would set conditions for 
their operation. These conditions could include an 
obligation to maintain databases of spectrum 
usage to which public access would be guaran- 
teed. 

8 . 1 S In effect, SMOs could have a role analogous 
to retailers, purchasing spectrum rights fiom the 
RA at a ‘wholesale price 5 and selling them to 
clients at ‘retail 5 . Where demand was sufficient, 
wholesale transactions by the RA could take the 
form of auctions or similar bidding procedures. 
SMOs would seek to maximise value on behalf of 
their clients and their success in doing so would be 
reflected in the wholesale prices they paid for their 
spectrum rights, which would be set at auction 
where demand was sufficient. In this way, value 
would be recaptured for the taxpayer. 

8.19 In addition, SMOs might be expected to 
develop a monitoring and enforcement role within 
the class of users which they serviced. This could 
involve monitoring in pursuit of improved assign- 
ment efficiency and to check compliance with the 
terms of the 'spectrum rights. They could be 
charged with ensuring such compliance and coul 
provide machinery for the resolution of disputes 
between customers. They could be entitled m t e 
last resort to revoke rights where terms w ere pei 
sistently breached. They would not, however, be m 
a position to deal with the more general issues ol 
interference and illegal use of spectrum. For 



example, it would not be appropriate for them to 
have powers of entry. Thus, for many enforcement 
activities, the RA would continue to bear ultimate 
responsibility. 

8.20 The Government would welcome com- 
ments on the scope for encouraging SMOs and 
on the role they could play. 

Redefining the Radiocommunications Agency 

8.21 The contracting out of further large areas of 
assignment to SMOs could leave the RA acting 
more often as a wholesaler and less often as a 
retailer of frequency assignments. The wholesal- 
ing functions would require it to: 

a) manage wholesale allocations of spectrum to 
SMOs for retail distribution; 

b) license and support spectrum management 
and assignment aids and techniques, facilitat- 
ing progressive improvement in re-use and 
efficiency, both directly and through SMOs; 

c) provide a point of escalation for customer 
problems and support where a SMO has been 
unable to resolve legitimate concerns. 

8.22 This redefinition of its role could enable the 
RA progressively to confine itself to the core func 
tions which must be maintained within govern 
ment to ensure compliance with the UK 
international obligations and to ensure fair acces 
to spectrum, together with the responsibility fo 
ensuring that the privatised market functione 
properly. These core functions could include; 

a) meeting the UK’s obligations on intematio 
spectrum management, coordination l 
negotiation; 

b) frequency allocation (ie between different 
uses, as distinct from different users) and 
establishing and maintaining the rules for 
assignment within allocation classes; 

c) assignment at wholesale level to SMOs and 
similar bodies; 

d) compliance, ensuring rules and the conditions 
attached to spectrum rights were enforced and 
conflicts resolved; 
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e) extending the scope of spectrum available for 
use as technology development continues and 
indicating the commercial potential. 

8.23 Comments are invited on the bask core of 
spectrum management functions that must be 
performed within Government. 

CONCLUSIONS 

8.24 The pricing framework set out above, fur- 
ther privatisation of spectrum management 
processes and rationalisation of core Government 
spectrum management functions, could help the 



Government to enhance customer choice within a 
framework which encourages economic efficiency; 
and to promote quality and value for money. 

8.25 The Radiocommunications Agency, within 
an appropriate legislative framework, can provide 
the key facilitation role in the further growth of 
radio-based services. Some of the changes pro- 
posed in this document may enable this already 
strongly growing area of the UK economy to be 
further developed to the benefit of customers, 
manufacturers, suppliers, operators and service 
providers. The Government would welcome 
comments on all the ideas for reform covered in 
this chapter. 
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ANNEX/! 

RECENT SPECTRUM MANAGEMENT DEVELOPMENTS IN 
( THE l COI II ITS IES 



Introduction 

In recent years, many countries have been review- 
ing their spectrum management procedures. For 
some, like Australia and New Zealand, one of the 
driving forces behind proposals for change has 
been the need to update spectrum management to 
keep pace with reforms in telecommunications 
and broadcasting. Others, such as Poland and 
Mexico, have seen auctions as a means of raising 
much-needed revenue. But the overriding reason 
for these reviews has been concern about growing 
congestion in the spectrum, coupled with the per- 
ceived need to ensure that the spectrum is man- 
aged as effectively as possible. 

The following pages describe the spectrum man- 
agement systems in countries where: 

reviews have been carried out recently; 

reforms are proposed or have been carried out, 

the organisational structure for spectrum man- 
agement bears some resemblance to that in the 

UK. 



times costs. Fees, set under tax legislation, are 
regarded as taxes paid by users in return for use of 
a scarce public resource owned by the community. 
They are updated each year in line with the con- 
sumer price index. Criteria used for fixing fees 
include: spectrum band, bandwidth, type of trans- 
mission, relative scarcity of spectrum and per- 
ceived commercial value to users. Higher fees are 
charged for: 

pmr and fixed links in the more congested 
geographical areas. Stations operating above 
30 MHz pay one of four classes of fee, from 
extra high density (within 80 kms of the centre 
of Sydney), through very high (Melbourne 
and Brisbane) and high (Adelaide and Perth) 
to low density. Fees for fixed stations depend 
on occupied bandwidth and location; 

fixed links in the VHF and UHF bands, to 
encourage the movement of such uses to high- 
er bands where demand is less; 

- MDS, reflecting the expectation of high prof- 
its from such services when used for video 
entertainment and information purposes. 



AUSTRALIA 



Current system 

1 . 1 The Australian Department of Transport and 

Communications (DTC) is responsible for manag- 
ing the radio spectrum, with the exception of spec- 
trum assigned for broadcasting which is managed 
by the Australian Broadcasting Authority. The 
DTC issues licences under the provisions of the 
Radiocommunications Act 1983. Apart from very 
low power applications, all spectrum users, 
including government and defence users, are 
licensed, with details held on a central database m 
Canberra. Licences are normally granted for 1- 

months. 

1 2 Income from radiocommunications users is 
approximately double costs incurred in managing 
the spectrum; broadcasting revenue is about four 



Studies leading to proposed reforms 

1 .3 The possibility of granting property rights to 
spectrum users was explored at some length in the 
Bureau of Transport and Communications 
Economics (BTCE) publication “Management of 
the Radio Frequency Spectrum” (September 
1990) (the BTCE is a centre for applied economic 
research which is formally attached to the DTC 
but independently conducts and reports on its 

research). 

1 .4 The BTCE proposed a market-based syste 
with creation of spectrum access rights (SARs 
its central feature. SARs for unoccupied bar 
would be auctioned. All existing assignmer, 
would be automatically converted to SARs, whicL 
could be traded or leased. 

1.5 In response to the BTCE report, the 
Australian House of Representatives’ Standing 
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Committee on Transport, Communications and 
Infrastructure (HORSCOTCI) published a report 
“Management of the Radio Spectrum” in October 
1991. This recommended the introduction of 
tradeable spectrum access rights in parallel with 
reforms to the administrative system and the 
establishment of a specialist spectrum manage- 
ment agency. It advocated gradual introduction of 
the new system, beginning with unused spectrum 
and bands subject to high demand. Rights would 
be granted on a fixed term basis, to help prevent 
possible anti-competitive behaviour and to give 
some assurance of a reasonable period for invest- 
ment in equipment and infrastructure. 

Proposed reforms 

1.6 The Australian Government announced in 
September 1992 its acceptance of HORSCOTCI’s 
recommendations. Instead of spectrum access 
rights (the SARs of the BTCE Report), the new 
tradeable licences are simply called spectrum 
licences. 

1.7 The reforms have now been established in 
legislation and took effect on 1 July 1993. They 
have three main strands - a modified spectrum 
management system, departmental reorganisation 
(involving the formation of a Spectrum 
Management Agency (SMA) of the DTC) and the 
introduction of some new administrative proce- 
dures. The key features of the new spectrum man- 
agement system will be: 

apparatus licences will be retained for some 
licence types; 

spectrum licences will grant access to the 
spectrum and will not normally be restricted 
to a particular use or equipment. Holders will 
be able to use a defined segment of the spec- 
trum to transmit electromagnetic signals with- 
in a specified geographical area, not 
exceeding specified levels beyond the bound- 
aries of that area; 

the Minister will designate frequency bands 
and geographical areas to be subject to spec- 
trum licensing. There will be an embargo on 
further issue of apparatus licences in these 
bands; 

a competitive tender or auction process will 
normally be used to select spectrum licensees 
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for unoccupied spectrum in designated bands 
only in parts of the spectrum where demand is 
high. A marketing plan for these bands will 
indicate the timetable for the sale of licences, 
the apportionment of spectrum between 
licences and the licences to be reserved for 
public and community services; 

where demand is low or auctions impractical, 
spectrum licences will be sold over the 
counter at a fee to cover the cost of producing 
and registering the licence; 

incumbent licensees in designated bands will 
be offered a spectrum licence based on the 
parameters of their existing apparatus licence, 
subject to payment of a conversion fee; 

the spectrum licence will be defined by refer- 
ence to frequencies occupied, geographical 
coverage and length of fixed term. The para- 
meters of spectrum licences will not include 
interference limits. To enable sources of inter- 
ference to be identified, licensees will be 
required to register (but not acquire approval 
for) the technical parameters such as transmit- 
ter locations, power levels, modulation tech- 
niques and antenna configuration. The onus 
will be on spectrum licensees to resolve inter- 
ference disputes between themselves as far as 
possible. The SMA will make available a con- 
ciliation and arbitration service; 

- spectrum licensees will be able to change use 
of their spectrum (subject to international 
agreements), vary technical and other parame- 
ters such as equipment and power levels with- 
in the terms of their licence, amalgamate and 
subdivide spectrum licences and mortgage 
them. They will also be able to trade and sub- 
let spectrum licences. 

1.8 Other important features of the system 

include: 

a public register of all spectrum and apparatus 
licences will hold information on the type of 
spectrum access permitted, the licence holder, 
equipment details and licence conditions; 

- planning changes will be certified by indepen- 
dent, accredited professionals; 



Printed image digitised by the University of Southampton Library Digitisation Unit 



the provisions of the Trade Practices Act 1974 
will be applied to buying and trading spectrum 
licences (as a restraint on hoarding or other 
restrictive practices); 

the Government will be able to take back spec- 
trum licences from users, with payment of 
suitable compensation for loss of spectrum 
access before expiry; 

there will be no automatic right of renewal at 
the end of a spectrum licence fixed term of up 
to 10 years. The intention is that spectrum 
should be resold at the end of the licence term, 
with no presumption that the incumbent will 
regain it; 

- before the end of a licence term, expressions 
of interest in the spectrum covered by the 
licence will be sought. A new marketing plan 
will be prepared by the SMA, and spectrum 
licences will be offered for sale to existing 
licence holders, re-auction or sale over-the- 
counter; 

the new system will not be applied to the 
broadcasting bands. 



Non-commercial users 

1.9 Non-commercial spectrum users’ interests 
will be safeguarded by express recognition, in the 
SMA’s objectives, of the need for adequate provi- 
sion of spectrum for public and community ser- 
vices; by the SMA’s power to zone spectrum foi 
exclusive use by these services; and by its ability 
to reserve spectrum licences for sale to them at 
concessionary rates. This means that: 

organisations with activities relating solely to 
safety of life and emergency services and 
which are currently licence fee exempt will be 
exempt from paying the access price for a 
spectrum licence; 

- Government organisations operating on a 
quasi-commercial basis will have to pay mar- 
ket prices for spectrum licences. Those that 
are budget-funded will pay the full access 
price amortised over the period of the licence, 
but will have spectrum reserved for their use; 

- community organisations funded primarily by 



voluntary contributions will be offered spec- 
trum licences at concessionary rates. 

Review of administrative licensing and pricing 

1.10 Following the establishment of the new 
Spectrum Management Authority (SMA) on 1 
July 1993, a review the system of administrative 
licensing and pricing has been initiated. The 
majority of spectrum users are expected to remain 
under the existing administrative system of appa- 
ratus licensing for some time. One of the review's 
objectives will be to develop a system of charging 
which encourages the efficient use of spectmm but 
does not burden any user group unfairly. 

1.11 Charges to be applied to spectrum use are: 

- access price to be charged for spectrum 
licences, based on the value of the spectrum; 

overhead charge made annually to all appa- 
ratus and spectrum licensees, to cover the 
SMA’s overhead costs; 

- service charge for specific services provided 
by the SMA, based on cost recovery. 

1.12 Planned reforms include increased moni- 
toring of spectrum use, greater consultation with 
spectrum users, granting public access to the regis- 
ter of spectrum and apparatus licences and pub- 
lishing clearer details of the licence fee structure. 
Consultative arrangements have been strength- 
ened by formation of the Radiocommunications 
Consultative Council (RCC) of representatives ol 
users and consumer groups, industry associations 
telecommunications operators and unions. Thi: 
body will meet several times a year and set its ow’ 
agenda. 

CANADA 

Current system 

2.1 Under the Department of Communications 

Act and the Radiocommunication Act, the 
Minister of Communications is responsible for 
developing national policies for use of the radio 
spectrum and for ensuring its effective manage- 
ment in the public interest. In mid- 1993, in a 
major revision of the structure of the federal gov- 
ernment, the Department of Communications 
(along with 15 other departments and agencies) 



51 



Printed image digitised by the University of Southampton Library Digitisation Unit 



was dissolved and its spectrum management func- 
tions assumed by a new Department of Industry 
and Science. 

2.2 All licensed users pay fees. Government 
and emergency service users pay at the same fee 
rates as other users. Fees are due for payment on 
3 1 March each year*: applications made in preced- 
ing months are charged pro rata. Renewal fees are 
charged at a lower rate than initial application or 
amendment fees to reflect the fact that work on, 
for example, coordination and interference studies 
is not needed for renewals. Total non-broadcast- 
ing annual licence fee revenues are currently just 
over $100 million dollars which more than covers 
the costs of managing the non-broadcasting spec- 
trum including all appropriate overheads. 

2.3 Fees for fixed links are on a bandwidth 
basis. A geographical zoning system is used for 
setting private mobile radio fees: users pay more in 
cities than in rural areas. This does not take into 
account the economic value of the spectrum and 
appears to provide little incentive for efficient 
spectrum use. Demand remains high in the con- 
gested city areas. Canada has 186,000 licensed 
PMR users (mobiles rather than base stations) and 
two national cellular networks - Cantel and a con- 
sortium of telephone companies, which operate 
their businesses provincially but cooperate on 
interprovincial networks and revenue sharing as 
though they were one network. 

2.4 The Canadians have a system of public con- 
sultation for proposed changes to policies, alloca- 
tions, licensing, standards and procedures in the 
spectrum management system. 

2.5 Assignment is generally on a first-come, first- 
served basis. An administrative comparative process 
is used for selecting licensees from a number of qual- 
ified applicants for a limited amount of spectrum. 

Recent developments 

2.6 In September 1990, the Department of 
Communications issued a discussion paper 
“Towards a Spectrum Policy Framework for the 
Twenty-First Century”. Comments on this and a 
policy proposal document issued in 1991 showed 
strong opposition among respondents to the use of 
auctions and lotteries for the allocation or assign- 
ment of spectrum. In September 1992, the DOC 
published a document “A Spectrum Policy 



Framework for Canada”, setting out a series of 
policy guidelines for governing the DOC’s future 
management of the radio spectrum. Among these 
were that the Government would: 

where appropriate, require the assessment of 
the availability of non-spectrum alternatives 
to spectrum -based services in congested 
areas. It will also promote the use of alterna- 
tive non-spectrum technologies; 

continue to place emphasis on efficient spec- 
trum utilisation and conservation techniques, 
if viable, as a requirement for existing and 
new services. Priority will be considered for 
technologies and systems which are more 
spectrum efficient; 

promote spectrum sharing while considering 
the impact on efficiency and operational 
requirements of services; 

consider setting “use it or lose it” licensing 
terms; 

continue to use the administrative compara- 
tive process where spectrum is in short supply 
or the number of new entrants has to be limit- 
ed. It will only implement market-based 
approaches such as auctions or lotteries if they 
are thought to be in the public interest, and 
after full public consultation; 

develop radiocommunications research and 
development requirements in consultation 
with industry. This may include a financial 
commitment by certain radiocommunications 
public service providers as a condition of 
licensing or a portion of the licence fee. 

GERMANY 

Current system 

Organisation of spectrum management 

3.1 Under the Telecommunication Installations 
Act of 1928 (revised 1989), responsibility for 
spectrum management in Germany is divided 
between the Ministry of Posts and 
Telecommunications and the Ministry of Defence 
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who deal with civil and military uses respectively. 

3 .2 Until 1989, the Deutsche Bundespost (DBP) 
exercised, for civil use, the exclusive right of the 
Bund (Federation) to set up and operate radio 
installations. It therefore had a monopoly over 
spectrum for telecommunications without the 
need for any further administrative action. It oper- 
ated as both regulator and operator, with a resul- 
tant theoretical conflict of interests. Since then, 
the Ministry of Posts and Telecommunica-tions 
has acted as regulator, with the public service 
operations of DBP split into three separate bodies 
reporting to the Minister: DBP Telekom, DBP 
Postdienst (Post Office) and DBP Postbank 
(Girobank). DBP Telekom exercises the monop- 
oly of the Bund over the telephone service and 
transmission network. 

3.3 The reform of 1989 also made provision for 
competition in telecommunications to be the rule, 
monopoly the exception. This has led to licensing 
of private network operators especially in the field 
of mobile telecommunications. Ihe assignment 
of frequencies required, however, still remains the 
exclusive right of the Bund, exercised by the 
MOPT for civil use. DBP Telekom is responsible 
for providing telecommunication services and, 
under the Deutsche Bundespost Constitution Act, 
is entitled to be assigned the frequencies it needs 
for providing these services. 

3 A Also reporting to the Ministry are the Federal 
Approvals Office for Telecommunications, which 
deals with type approvals, and the Federal Office 
for Posts and Telecommunications, which oversees 
55 District Offices and is charged with licensing, 
frequency co-ordination and registration, research 
and monitoring and deals with technical regula- 
tions and standardisation. 



Fees 

3 5 Prior to 1989, radiocommunications fees 
accounted for less than 1% of the income of DBP. 
Following the break up of DBF’s monopoly the 
amount of revenue generated has increased, 
although methods of further revising the sy stem are 
being considered. The principal aim is to set fees to 
cover the administrative costs of frequency man- 
agement. Fees set for, for example microwave 
fixed links are now on a tiered basis. These fees are 
designed to encourage useis to mo\e to g er 



quency bands. Fees for land mobile use are higher 
for urban than for rural areas. 

Frequency Assignment 

3.6 Frequencies in the civil sector are assigned 
as follows: 

individual licences are issued to private radio 
users, for a fee; 

where larger frequency blocks are assigned to 
individual users for their own management 
(eg mobile trunked systems, GSM, satellite 
networks) a permit is issued under the 
Telecommunication Installations Act, for an 
operating fee; 

- licences for security or emergency services 
are issued free of charge; 

- where DBP Telekom is to be the user of the fre- 
quency, the frequency is assigned in the form 
of an official notification by the Minister. 

3.7 Individual licences are normally issued by 
the Ministry’s district offices on a first-come first- 
served basis. 

3.8 The 28 concessions for trunk systems and 
one of the two GSM concessions were awarded by 
open tender for periods of 10 and 15 years respec- 
tively. About £20,000 was paid for each trunked 
system, which will be subject to annual fees o 
£2500 per channel. 

Problems with the current system 

3.9 Most of the problems experienced by spec 
tram managers in Germany have historical roof 
Germany is constrained by geography. It is sj 
rounded by nine countries, leaving only a v 
small geographical area where it has unlim 
national access to the spectrum and is not oblig 
to co-ordinate frequencies with any adjoinin 
country. It also has to take into account the 

demands of NATO. 

3.10 Reunification has alleviated some of these 
difficulties, but has introduced others. Both parts 
of Germany used different duplex separations and 
channel spacings and had different uses for the 
same frequency bands. Networks are being 
installed and expanded in the new Bundeslander to 
conform to the operations in the new 
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B undeslander. Now that most East European 
countries have joined CEPT, the border frequency 
problems may be resolved. 

Recent Developments 

3.11 In 1 989, a Frequency Regulation Committee 
was charged with the task of making recommen- 
dations for reform. Among the recommendations 
in the Committee’s report, published in 1991, 
were: 

frequencies should be sold at a price deter- 
mined by their scarcity value, as set by the 
laws of supply and demand. In future, a bid- 
ding procedure should be used where possible 
and appropriate; 

bidders would be subject to certain minimum 
requirements to ensure operational expertise 
and prevent speculation; 

the frequency authority should stipulate a 
minimum fee for tender, based on frequency 
management costs. The fee would be paid 
either as an initial lump sum or on an instal- 
ment basis; 

frequency use rights should be established on 
a fixed term basis; 

the market price established in bids for similar 
bands should be used as the basis for fees in 
bands not subject to market-related proce- 
dures. User fees should take account of the 
market value of spectrum use; 

broadcasters, safety of life services and other 
Government Departments, which have prefer- 
ential treatment in the frequency allocation 
and assignment process, should not be 
required to bid for their spectrum use but 
should pay market-based fees; 

the Federal Minister of Posts and 
Telecommunications should appoint an inde- 
pendent body of experts to advise on regula- 
tion and help put the proposed reforms into 
practice. 

3.12 Following the Committee’s report, the 
Government is considering what form the reforms 
should take. By implementing reform in the spec- 
trum management system, the Government hopes 



to achieve economically efficient use of the spec- 
trum and to promote competition. Legislation 
would be needed to permit the market-related 
charging for frequencies where appropriate. The 
intention is to include in fees an element reflecting 
the market value of the assigned frequencies, in 
addition to an element covering administrative 
(including enforcement) costs. This would pro- 
vide frequency managers with a direct means of 
intervening in the market. Sale or resale of fre- 
quencies by agencies other than the Ministry is not 
expected to be permitted for the foreseeable 
future. 

JAPAN 

Current System 

4.1 Radio use in Japan is regulated under the 
Radio Law 1950. In 1 952, the operational side of the 
Ministry of Telecommunications was made into a 
public corporation, the Nippon Telegraph and 
Telephone Public Corporation (NTT). Since 1953, 
international telecommunications services have 
been under a separate organisation, the KDD. The 
NTT has been the dominant player and has done its 
own planning, but has to make assignment proposals 
to the MPT. Proposed spectrum use has to be justi- 
fied, and existing channels have to be fully loaded 
before further frequencies are made available. 

4.2 The Ministry of Posts and 
Telecommunications (MPT) is responsible for all 
frequencies used for civil applications. The MPT 
carries out all frequency assignment work for both 
non-Government and Government use. It is 
responsible for decisions on the sub-division of 
frequency bands between the civil and military 
authorities. The MPT’s Broadcasting Bureau and 
Planning and Policy Division are responsible for 
broadcasting and for planning, transmitter siting 
and research respectively. NHK, the public broad- 
casting authority, carries out research investiag- 
tions for improvement and development of 
transmission and reception of broadcasting ser- 
vices. Under the Broadcast Law of Japan, the 
results of this research must be offered, as far as is 
practicable, for public use. 

4.3 All radio systems, apart from certain low 
powered devices, are subject to licensing, general- 
ly for periods of five years. The MPT is obliged to 
license all applications, provided that they meet 
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the licensing conditions and a frequency can be 
found. This is becoming increasingly difficult in 
the VHF and lower UHF bands which are becom- 
ing severely congested, even though there is only 
limited military use of the spectrum. The MPT’s 
Radio Regulatory Bureau issues a licence only 
after carrying out a station inspection to ensure 
that the operating conditions specified in the pre- 
permit issued on application are being fulfilled. 

4.4 MPT’ S income is derived from three sources: 

i) application fees (which accompany licence 
applications); 

ii) inspection fees - radio transmission stations 
must be inspected by Government or a defined 
non profit-making body; 

iii) tax revenue from central funds. 

4.5 Several advisory councils report directly to 
the Minister. One of these, the Radio Regulatory 
Council, has five members appointed by the 
Minister with the consent of the House of 
Representatives and Councillors. It has wide pow- 
ers and has to be consulted by the Minister on sub- 
jects such as modifications to the Radio Laws 
(there have been 37 amendments since 1950) and 
licence conditions and the more important individ- 
ual frequency assignments, including all broad- 
casting stations of more than 100 watts. 

Spectrum use 

4.6 Over the past five years radio use has almost 
doubled in Japan. Mobile radio, particularly cellu- 
lar, has shown the steepest rise. There are 1.4 mil- 
lion cellular users in Japan out of a total of nearly 8 
million radio users. 



Proposed reforms 

4.7 The Radio Policy Panel, formed in 
September 1990 as an advisory body to the MPT, 
issued a report in 1991 noting that the rapid 
increase in the use of radio for a variety of purpos- 
es had led to frequency congestion, a growing fre- 
quency management and administrative workload 
and increased illegal use of radio. 

Recommendations made in the report included: 

re-assignment of frequencies for certain uses 



in order to accommodate growing demand; 

arrangement of infrastructure to facilitate 
spectrum use; 

development of spectrum technologies to sup- 
port efficient use of radiowaves; 

introduction of an administrative computer 
system and database, introduction of a radio 
monitoring system to help deal with the shaip 
rise in unlicensed radio transmitters. 



Spectrum User Fees 

4.8 As the considerable increase in administra- 
tive costs, including those of radio monitoring 
facilities and databases could not easily be fundee 
out of central government revenues, the 
Government decided to introduce the spectrum 
user fee after studying the Panel’s recommenda- 
tion. The plan is to use the revenue from the spec- 
trum user fees for the common benefit of all radio 
users. A surplus of revenue over costs in one year 
will be carried over to help meet costs to all users, 
for the following years. 

4.9 In recent years spectrum use has expanded 
from public interest purposes to personal and 
industrial applications in the private sector. The 
Japanese Government therefore felt justified in 
moving from a system where general taxation paid 
for the administrative costs of spectrum manage 
ment to one where costs are recouped from thos< 
who directly benefit from use of the radio spec 
trum. 

4.10 Revenue from spectrum user fees wil 
used to cover the cost of monitoring, investif 
and enforcement and of constructing and 
taining a comprehensive database of ra< 
tions. 

4.11 The bill revising the 1950 Radio i 
make provision for charging spectrum use 
was approved by the Diet in May 1992 to c 
into effect in April 1993. Its application has * 
specified time limit. Changes to fees require future 
amendments to the Law. 

4. 12 Annual spectrum user fees have been set for 
nine different broad radio station categories 
defined on the basis of the type of communications 
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and location of installation of radio equipment. 
The amount of the spectrum user fee for each cate- 
gory consists of two components. One component 
is the cost of monitoring divided equally among 
radio stations. The other is the cost of the database 
divided among stations according to the volume of 
information on items in the licence for each radio 
station registered in the database. 

4.13 Government departments and local and 
regional public bodies dealing with fire and flood 
protection will be exempt from paying the spec- 
trum user fee. Local and regional public bodies 
using radio equipment for disaster prevention will 
pay one half of the normal fee. 

NEW ZEALAND 

5.1 The New Zealand system of spectrum man- 
agement has recently undergone the most radical 
reforms of any in the world. 

General Background 

5.2 Following the enactment of the 1989 
Radiocommunications Act, the New Zealand 
Government operates a dual licensing regime. 
Apparatus licences are still being issued to most 
types of licensee under the provisions of the 1987 
Telecommunications Act, but, under the 1989 Act, 
the Ministry issues tenders under a new system of 
spectrum property rights, including both manage- 
ment and licence rights. 

5.3 Frequency bands used predominantly for 
defence are managed by the Communications 
Division of the Ministry of Commerce (MOC) on 
behalf of the defence forces. Defence use of the 
spectrum is not subject to the new regime but other 
Government users have incumbent rights equiva- 
lent to those available to private sector operators. 
The Department of Defence and other 
Government users pay licence fees at the standard 
rate for all individual services. 

5.4 Regional offices distribute CB, land mobile 
and many other kinds of apparatus licence but fre- 
quency assignment is done centrally. Land mobile 
licences are for base stations only. The MOC does 
not apply a scale of fees reflecting the number of 
mobiles which encourages users to pack as many 
mobiles as possible into the one frequency assign- 
ment. New Zealand is developing a terrain data- 



base prior to establishing management rights for 
land mobile services. 

5.5 A 1988 report by NERA (National 
Economic Research Associates) formed the basis 
for the reforms. It recommended that both man- 
agement rights and licence rights to spectrum 
should be tendered, allowing all incumbents to 
match the highest bidder. 

The new market system 

5.6 The main objectives of the introduction of 
the market system were: 

to carry forward the implementation of dereg- 
ulation in telecommunications and broadcast- 
ing; 

to achieve an economically efficient means of 
managing spectrum. 

5.7 The NZ Government has stated that it aims 
to: 

bring all radio spectrum progressively under 
the new regime. The Crown will continue to 
manage radio spectrum for services subject to 
international agreements and planning 
processes (such as maritime, aeronautical, 
radionavigation, radiolocation, satellite, ama- 
teur etc); 

allocate spectrum by competitive tender 
where demand exceeds supply; 

decide on the form in which rights are made 
available by taking account of the predomi- 
nant existing use of the spectrum concerned, 
technical considerations and the form of 
expressions of interest made during public 
consultation; 

- retain management of enough spectrum to 
meet social objectives (CB, Access Radio 
broadcasting, Maori language and culture). 

Management rights 

5.8 Management rights do not confer rights to 
make transmissions but the manager (owner) of a 
management right is able to issue licences (to him- 
self or to others) for any frequency within the 
range of frequencies specified in the management 
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right. Holders of management rights pay no annu- 
al fee. After paying for a management right via the 
tender process, the holder of a management right 
will only pay fees to the MOC if he issues a licence 
right to himself. 

5.9 Management rights are registered and trans- 
ferred on a basis similar to land ownership. They 
can be subdivided or aggregated to form smaller or 
larger blocks of spectrum or bands. 

5.10 The MOC can: 

keep management rights as Crown property, 
issuing licence rights (normally by tender) 
and charging an annual management fee; or 

sell (ie privatise) the management rights. The 
holders can then either sell the management 
rights or sell licence rights. 

5.11 The Crown’s management rights are man- 
aged by the Secretary of Commerce (the 
Permanent Secretary of the MOC) on behalf of the 
Crown. So far, 4 management rights have been 
tendered for cellular and 10 for MDS spectrum. 
Licence rights have been tendered for UHF TV 
and AM and FM radio, for which the Crown has 
retained the 4 management rights. 

The tendering process 

5.12 Before the tendering process begins, the 
MOC asks for expressions of interest in the block 
of spectrum to be tendered. These blocks will gen- 
erally be in areas of high demand, but spectrum 
tendered so far has been in unoccupied bands. The 
MOC determines the best way of dividing the 
band into lots for tender in the light of those 
expressions of interest and consults industry about 
the proposed division. The tender document lists 
the specific frequencies open to bids but does not 
designate the end use of the spectrum: the speci- 
fied parameters of a management right effectively 
set limits on its range of uses. 

5.13 Normal first price bidding is now used for 
tendering. Although soundly based in economic 
theory, second price bidding yielded varying bid 
amounts because of the small number of bidders 
for New Zealand frequencies. 

5.14 After the winners in the bidding process 
have been identified, management rights are legal- 



ly established by the Secretary of Commerce 
entering the rights in a register of rights. This is 
similar to a computerised land registry and holds 
details of the prices paid for spectrum “properties” 
and any mortgages held on them. All acquisitions 
of management rights must be cleared through the 
Commerce Commission (the NZ equivalent of the 
Monopolies and Mergers Commission) before 
they can be legally registered. 

Licence rights 

5.15 When management rights are created, exist- 
ing apparatus licences in the band concerned are 
replaced with licence rights. Existing licensees 
operating the same kind of service in adjacent 
blocks are also converted to the new system. Most 
licence rights are valid for five years without fur- 
ther payment apart from an annual cost-covering 
fee paid to the MOC. Together with the fees from 
the apparatus licences still under the old system, 
these annual fees cover the spectrum management 
costs of the MOC. Existing assignments in broad 
casting and cellular bands are converted to 20 yea 
licence rights with the payment of fees limited to 
50% of the amount paid under the competitive ten- 
der system by new entrants to similar unused fre- 
quencies. 

5.16 While management rights are defined in 
terms of bands of contiguous frequencies on a 
national basis, licence rights are defined in terms 
of transmitter sites and equate to individual 
assignments. Licence rights prescribe parameters 
including frequency, transmitter power, transmit- 
ter location or area of operation, antenna height 
and polarisation, and tolerable interference limits. 
Transfer of ownership of a management right does 
not affect the validity of a subordinate licence right 
(comparable with change of ownership of a lease- 
hold building). The expiry date specified for th 
licence right may be any date up to the expiry da 
of the management right. 

5.17 The holder of a management right can i' 
licence rights for the same frequency elsewhf 
New Zealand, maximising the potential use 
band. Licence rights can in theory be modirr 
operation at particular times of day, or one lie 
could be time shared under a normal civil conn 
law arrangement. It is difficult to vary licenc 
rights after tendering. Charges are made when 
certain variation thresholds are exceeded. If there 
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are major variations above these thresholds, the 
rights are re-tendered. The engineering parameters 
of services (power levels, transmitter location etc) 
can be changed by negotiation in the marketplace 
but a new licence has to be issued and the change 
registered. 

5.18 Land mobile radio use is still subject to the 
conventional licensing system (ie administrative 
licensing of radio equipment used for transmis- 
sion) but the intention is to convert this category to 
the new system, when an active market in land 
mobile spectrum is predicted. There is some con- 
gestion in land mobile in the Auckland area but the 
MOC are opening up more bands to alleviate this. 
Otherwise, spectrum is plentiful. 

Interference limits 

5.19 Management rights are protected by adja- 
cent frequency emission limits (AFELs) to define 
the strength of the signal permitted outside the 
bandwidth of the right and by protection limits, 
defining the protection which a manager may 
expect within his management right boundaries. 
Licence rights have unwanted emission limits 
(UELs) and maximum permitted interfering signal 
limits (MPISs). A defined floor level for noise 
(-50 dbW) is written into the legislation. 

5.20 Under the earlier system, there were inter- 
ference protection guarantees rather than coverage 
guarantees. Broadcasters had neither service area 
nor reception guarantees. To define the property 
rights, the Government establishes interference 
limits and transmission coverage areas. There are 
particular problems where there are secondary 
users of frequencies. 

5.21 Management right holders are not responsi- 
ble under the Act for ensuring interference limits 
are not exceeded by their licence right holders. 
The obligation is on the licence right holders to 
comply with the interference and unwanted trans- 
mission limits specified in their licences. Licence 
rights are legally enforceable. The Act provides 
for complainants to seek a remedy by giving 
notice to another rights holder before recourse to 
the courts. Conciliation and arbitration proce- 
dures are now being set up so that the courts can be 
treated as a last resort. 

Databases 

5.22 The Ministry of Commerce holds the 



National Frequency Register which is the database 
of Government (minus defence and police) and 
civil frequencies. The public have over-the- 
counter access to spectrum assignment informa- 
tion and to the information in the new register of 
rights. Once these two databases have been 
linked, private managers of particular sets of man- 
agement rights will be able to search the entire 
usage of their region of the spectrum and gain 
access to related technical data. 

Trading of rights 

5.23 Both licence rights and management rights 
are tradeable. The theory is that once the system 
of management rights is in place, spectrum will be 
used for the most valuable possible purposes, and 
that band managers will trade licence rights 
between them to achieve this aim. Following the 
initial tenders, a small amount of trading has taken 
place. By March 1992, 6 AM sound radio licences 
had been transferred (one to the Crown) at prices 
from nil to £7,500, 27 FM sound broadcasting 
licences (three to the Crown) at nil to £95,000 and 
14 UHF TV licences at £3,000 to £50,000. 



The system in practice 

5.24 The NZ Administration finds operation of 
twin regimes - spectrum rights/management rights 
and apparatus licences - difficult to administer, 
and confusing for customers. It is therefore keen to 
make progress with extending the new regime to 
as much of the spectrum as possible. 

5.25 The new system was first applied in the 
broadcasting area, where the need for reform was 
greatest because of the time taken for comparative 
hearings used by the Broadcasting Tribunal for 
allocating rights for radio and TV broadcasting. 
The broadcasting tender process now takes 
months rather than years and many new stations 
have been accommodated without the need for 
potentially difficult administrative decisions. 

5.26 Revenue from the auctions carried out so far 
has fallen short of the levels predicted in the 
NERA report. There have also been great differ- 
ences in prices paid for similar concessions, 
apparently explained partly by the number of bid- 
ders. For instance, Bell South paid NZ$ 25.2 mil- 
lion for its cellular management right, while 
Telecom Cellular paid NZ$ 5,000 for an equiva- 
lent right. 
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5.27 Telecom NZ was unsuccessful in an appeal 
process over a Commerce Commission ruling 
against its bids for two management rights for cel- 
lular bands. The whole process from invitation to 
tender to appeal took three years but the time taken 
was less than that for administratively determining 
new television licences. All the other tenders 
resulted in quick assignments which were not 
rejected by the Commerce Commission. Because 
of various practical difficulties, the Government is 
reviewing the operation of the 1989 Act and plans 
to amend it. 

5.28 A potential difficulty with the new regime 
appears to lie in definition of the property rights 
which lie at the heart of the system. It is difficult to 
establish legal rights, when parameters based on 
technical tolerances rather than rigid boundaries 
are the norm. The precise definition of parameters 
needed for licence rights may result in less effi- 
cient assignment of spectrum. This potential 
problem may be overcome when the commercial 
pressures of the marketplace encourage spectrum 
users to negotiate to overcome the rigidities of the 
legal definitions. 

THE UNITED STATES OF 
AMERICA 

Current practice 

Organisation of spectrum management 

6.1 The principles in the Communications Act 
1934 govern spectrum management in the United 
States. Administration of the radio spectrum is 
divided between the Federal Communications 
Commission (FCC) and the National 
Telecommunications and Information 
Administration (NTIA). 

6.2 The Communications Act of 1934 created 
the FCC to regulate interstate and international 
commerce in communications by wire and radio 
and to execute and enforce the provisions of the 
1934 Act. Among other responsibilities, the FCC 
regulates all private and commercial use of the 
radio spectrum, including broadcast and public 
telecommunications, as well as non-federal state 
and local government use and carries out interna- 
tional coordination for such use. The FCC, a legu- 
latory body independent of the executive branch, 
is headed by five Commissioners, one of whom is 



designated Chairman. Within the FCC, the Office 
of Engineering and Technology of the FCC is 
responsible for allocation of the commercial and 
non-federal government spectrum regulated by the 
FCC. The FCC has four operating bureaux 
responsible for licensing decisions: Common 
Carrier, Mass Media, Private Radio and Field 
Operations. FCC procedures for allocation and 
licensing include opportunity for public comment. 

6.3 The NTIA is an executive branch agency 
within the Department of Commerce. It is respon- 
sible for managing federal government uses of the 
spectrum, which are authorised but not licensed; 
for spectrum reviews; and for domestic and inter- 
national telecommunications policies. It is 
advised on a wide range of spectrum management 
issues by the Inter- department Radio Advisory 
Committee (IRAC), which provides a link with the 
FCC. It also obtains advice from the private sector 
through its Spectrum Planning Advisory 
Committee. Unlike the FCC, the NTIA’s proce- 
dures are not open to public scrutiny, but an annual 
report is published on the federal government’s 
use of spectrum. 

6.4 The State Department oversees the organisa- 
tion of US delegations to international radio con- 
ferences. 

FCC budget and regulatory charges 

6.5 The FCC’s budget in fiscal year 1992 was 
$ 128.5 million. Under the law, the FCC prescribes 
and collects charges for certain regulatory services 
provided to the communications entities within its 
jurisdiction. These include charges for processing 
radio station licences and licence renewals and for 
other regulatory services related to use of the radic 
spectrum. Federal and public safety applications 
and applications for licences in the amateur radii 
service are not subject to a charge. The remitte 
charges do not go directly to the FCC as incon 
but are deposited in the general fund of the 
Treasury. In fiscal year 1992, the collec 
charges were $51 million. 

Allocation and assignment of spectrum 

Allocations 

6.6 Nearly 60% of the spectrum below 30 GHz 
is shared between federal and non-federal uses. 
Non-federal exclusive uses occupy one third of 
this range. 
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6.7 The FCC procedures for allocating spectrum 
may be initiated by a proposal or petition put to the 
FCC or by the FCC itself. The FCC may proceed 
with a Notice of Proposed Rulemaking, setting out 
specific proposals and seeking public comment. 
Alternatively, if the proposal is not yet specifically 
defined, the FCC may choose to proceed first with 
a Notice of Inquiry. Where there are competing 
interests in spectrum, the FCC has to determine 
which use or uses will best serve the public inter- 
est. Technical considerations are weighed along- 
side public benefit factors. Finally, a Report and 
Order implements the decision. FCC decisions 
are appealable to the federal courts for review 
under established appeals procedures and stan- 
dards. 

6.8 In August 1993, President Clinton signed 
into law the Omnibus Budget Reconciliation Act 
1993, which provides for the orderly transfer of 
frequencies, including frequencies that can be 
licensed using competitive bidding procedures, 
from the federal government to the FCC for allo- 
cation and assignment. The legislation requires 
the Secretary of Commerce to recommend for 
transfer at least 200 MHz below 5 GHz, with at 
least one half being located below 3 GHz. No 
more than half may be in the form of mixed (gov- 
ernment and commercial) use bands. Within six 
months of enactment, the Secretary has to identify 
50 MHz for immediate transfer. None of the 50 
MHz can be for mixed use and at least one half of 
the 50 MHz has to be located below 3 GHz. 



Licensing and Assignments 

6.9 In the United States, it is usually the respon- 
sibility of prospective radio licensee to identify the 
frequency at which he wants to operate, to estab- 
lish that it will not interfere with existing users and 
then to clear this proposal with the FCC. The 
FCC’s licensing procedures vary by service, and 
may include selection of licensees by comparative 
application, competitive bidding or lottery. 

6.10 The Omnibus Budget Reconciliation Act of 
1993 grants authority to the FCC to employ com- 
petitive bidding procedures to choose among 
mutually exclusive applications to use spectrum 
frequencies. Specifically, the Act adds a new sub- 
section (309j) to the Communications Act of 1934 
to permit such competitive bidding on initial 
licence or new construction permits where the 
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FCC determines that the service is principally one 
in which the licensee receives compensation from 
subscribers for the use of those frequencies. The 
legislation also amends subsection 309(i) to limit 
the use of random selection (lotteries) to those 
uses of spectrum that are not reasonably likely to 
involve the licensee receiving compensation from 
subscribers or to those applications that were 
accepted prior to 26 July 1 993. The FCC’s com- 
petitive bidding authority expires on 30 September 
1998. 

6.11 In authorising the use of competitive bid- 
ding, the US Congress directed the FCC to estab- 
lish, for each class of licences or permits granted 
through the use of a competitive bidding system, 
methodologies that promote the purposes speci- 
fied in Section 1 of the 1934 Act and the following 
objectives: 

to promote development and rapid deploy- 
ment of new technologies for the benefit of the 
public including those residing in rural areas; 

to promote economic opportunity and compe- 
tition; 

to ensure that these technologies are readily 
accessible by avoiding excessive concentra- 
tion of licences and by disseminating licences 
among a wide variety of applicants, including 
small businesses, rural telephone companies 
and businesses owned by members of minori- 
ty groups and women; 

to recover a portion of the value of the public 
spectrum resource made available for com- 
mercial use; 

to promote the efficient and intensive use of 
the spectrum. 

6.12 The US Congress has directed the FCC to 
implement competitive bidding procedures by 
rulemaking within 210 days of enactment. 

6.13 In addition, Congress has required the FCC 
to use competitive bidding to issue, within 5 years 
of enactment, licences and permits for a minimum 
of 10 MHz of the at least 200 MHz of spectrum 
located below 5 GHz that the NTIA is required to 
reassign from government use for allocation and 
assignment by the FCC. 
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Frequency coordinators 

6.14 Not all applications involve comparative 
consideration. For example, in the fixed link and 
mobile radio sectors, private sector frequency 
coordination bodies assist in the assignment 
process by recommending frequencies to users. A 
prospective user pays fees to a coordination com- 
pany for frequency recommendations and to the 
FCC to cover the administrative costs of issuing 
the licence. 

6.15 Frequency coordinators, each responsible 
for one or more of the major private land mobile 
service categories, are certified by the FCC to 
coordinate frequencies for most users in the pri- 
vate mobile radio bands. Users are obliged to 
apply for a frequency licence through the appro- 
priate coordinator who charges a fee in addition to 
the FCC licence fee. Information on frequency 
assignments and licences is available in the public 
domain through computerised databases main- 
tained by the FCC and the coordinators. As the 
frequency coordinators are each responsible for 
specific channels and blocks of spectrum there is 
no competition between them. The FCC prepared 
a Notice of Proposed Rulemaking seeking to intro- 
duce competition but the issues involved were 
found to be too difficult to pursue, at least for the 
time being. 

6.16 In the private mobile radio sector, selection 
is generally on a first-come, first-served basis. 
There are currently over 17 million private mobile 
radio transmitters and 14 million paging sub- 
scribers. 

6.17 In the fixed link sector, there are several 
major private sector coordination entities that pro- 
vide a frequency planning service for the whole 
USA across all the bands allocated to fixed ser- 
vices. Smaller local agencies pay for access to the 
databases held by the main coordinators, and pro- 
vide a local service. Users are not required to 
apply for licences through the fixed link coordina- 
tors, but are willing to use their coordination ser- 
vices because of their expertise and their 
comprehensive databases of frequency assign- 
ments. 

6.18 Private companies also coordinate frequen- 
cy use by satellite earth stations in bands shared by 
terrestrial microwave radio relay stations. They 
have extensive databases and have developed fre- 



quency management models. 

Sharing arrangenments 

6.19 Prospective users are encouraged to negoti- 
ate sharing arrangements with existing users. In 
certain bands where spectrum availability is low, 
the FCC has authorised single channel private 
radio licensees to sell and transfer their licences to 
private carriers which provide spectrum access on 
a trunked basis. These arrangements can result in 
commercial benefits to both parties and achieve 
greater loading factors without increasing conges- 
tion. 



Comparative hearings and lotteries for cellular 
radio 

6.20 For cellular radio, the FCC divided the 
United States into 743 market areas. The FCC 
allocated 40 MHz of spectrum to the cellular ser- 
vice, with 20 MHz to be made available to each of 
the two licensees selected in each of the 743 mar- 
ket areas. Subsequently, as cellular use expanded, 
the FCC allocated an additional 10 MHz of spec- 
trum to the cellular service. One of the two initial 
licences in each market was competed among 
wireline earners with a presence in the market 
area. Competition for the second initial licence 
was open to all other qualified applicants. 
Licensees were required to make the underlying 
cellular service available to resellers. For the first 
30 markets, selection of the initial licensees was 
by comparative hearing procedure. For the 
remaining markets, the FCC used the lottery 
process to select the initial licensees. By 1992 
there were over 1 1 million subscribers. Areas not 
yet served under existing licences will soon be 
offered under new application procedures. 

Proposed reforms 

6.21 In December 1989, the NTIA issued a 
Notice of Enquiry announcing a comprehensive 
policy review of spectrum management. The 
NTIA’s report on the results of the consultation, 
“US Spectrum Management Policy - an Agenda 
for the Future” described various spectrum man- 
agement options including auctions, lotteries and 
administrative price- setting aimed at “revenue 
enhancement”. Among the report’s many conclu- 
sions and recommendations, some of which have 
now been implemented (see paragraphs 6.8 and 
6.10-13) were: 
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spectrum managers should introduce increased 
flexibility into the allocation system by encour- 
aging more sharing between private and gov- 
ernment users and increasing choices for users 
in the use of spectrum assigned to them; 

greater reliance on market principles in dis- 
tributing spectrum, particularly at the assign- 
ment level, would be a better way to apportion 
spectrum than regulatory changes and block 
allocations; 

auctions should be used for assignment of new 
frequencies in certain cases, but not for “pub- 
lic interest” uses; 

the FCC should conduct an experiment in 
granting private sector users rights to transfer 
or sublease part of their spectrum to others. 
This might best be done for spectrum above 
10 GHz, or spectmm reallocated from the fed- 
eral government to private sector use; 

the NTIA and FCC should develop additional 
regulatory or economic incentives for the use 
of alternative technologies in congested por- 
tions of the spectrum; 

the NTIA should examine the possibility of 
setting up a fee system for federal government 
users to encourage greater efficiency among 
such users and to provide funds to improve 



management of federal spectrum; 

the NTIA should study the possibility of leas- 
ing spectrum from the federal government to 
private sector users; 

the FCC’s computer databases should be 
expanded to include all data needed for fre- 
quency coordination, and the capability devel- 
oped for using on-line access as a means of 
coordinating assignment requests, granting 
licences and updating the master file of fre- 
quency assignments. It should include both 
engineering and administrative functions; 

the scope should be considered for giving, for 
a fee, remote on-line access or access by read- 
only compact disc to unclassified databases, 
provided that relevant security problems can 
be resolved. 

6.22 Under the FCC’s private and mobile refarm- 
ing proposals, the FCC hope to make better use of 
the spectrum available for mobile radio, with par- 
ticular emphasis on channel splitting. Their pro- 
posals also offer scope for creating more exclusive 
(as opposed to shared) channels and for reserving 
some channels for advanced technology applica- 
tions. The FCC have published a Notice of 
Proposed Rule-making (NPRM) on refarming; the 
resultant FCC Report and Order was expected to 
be published by early 1994. 
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ANNEX B 



GLOSSARY 



Allocation 

a) 1 he process of identifying specific frequency 
ranges for specific applications; or 

b) a frequency band entered in a table of frequency 
allocations, for use by one or more terrestrial or 
space radiocommunications services, or the 
radioastronomy service, underspecified conditions. 

Ancillary broadcasting services 

Radio services used in the production of pro- 
grammes for broadcasting or other entertainment 
puiposes. Such applications may be used to carry 
programme material (eg radio microphones or 
vision links) or control channels (eg instructions to 
camera crews). 

Assignment 

Authorisation given by a licensing authority for a 
radio station to use a specific radio frequency or 
channel under specified conditions. 

Attenuation of signals 

The reduction in strength of a radio signal, which 
may be due to atmospheric absorption, buildings etc. 

Bandwidth 

The range of frequencies occupied by radio signal 
or the range of frequencies over which a radio 
receiver operates. 

Cellular radio 

A mobile radio system - usually one providing 
public telephone services - in which the desired 
service area is divided into a number of sub areas 
(cells), the base stations of each cell generally 
being interconnected to provide continuity of 
communications from cell to cell. 

Civil use 

Use of the radio spectrum by non-military authori- 
ties; that is commercial and government use 
including broadcasting, police, fire and coast- 
guard communications, etc. 

Common Base Stations 

a A single channel base station shared by all 
users (also known as a community repeater); or 



b an installation, on a good site giving wide area 
coverage, under the control of one or more 
operators, offering mobile communications 
services on a commercial basis to a number of 
independent users. 

Decisions of the ERC 

Agreed Decisions, on the harmonisation of spec- 
trum use or radio regulatory regimes, adopted by 
CEP f and which certain member countries are 
committed to implement. 

Duopoly Review 

The review by the UK Government of services 
provided by BT and Mercury Communications 
Limited following which the Government decided 
to issue licences to other operators to provide 
telecommunication services over fixed links, 
whether cable, radio or satellite. 

Electronic news gathering 

Television coverage of news events etc by means 
of television cameras (as opposed to film cameras) 
generally using equipment sufficiently light- 
weight to be carried by one or at most two opera- 
tors, the signal being either recorded or 
transmitted via a radio link to a base station. 

Fixed link 

A communications link (generally by radio in the 
context of this document) between two specified 
fixed points. Such links may be uni-directional (eg 
carrying television programmes to a transmitter) or 
bi-directional (eg carrying telephone traffic). 

Frequency agile 

The ability of a radio system to shift rapidly from 
one frequency to another, usually to avoid interfer- 
ence or detection. 

Interference 

The effect of unwanted signals upon the reception 
of the wanted signal in a radio system, resulting in 
degradation of performance, mis-interpretation or 
loss of information compared with that which 
would have been received in the absence of the 
unwanted signal. 
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Microwave frequencies 

A term used to signify radio frequencies at the 
higher end of the radio spectrum, generally above 
1000 MHz (1 GHz). 

Military use 

Use of the radio spectrum by the armed forces, 
including the Ministry of Defence for their own 
internal communications, but excluding the emer- 
gency services such as police, fire, civil defence, etc. 

MVDS (Multipoint Video Distribution System) 

A system which uses microwave frequencies and 
techniques to distribute television programmes 
either to the general public or to cable television 
systems over a relatively small geographical area. 

Network operator 

The organisation licensed to operate a telecommu- 
nications network. 

Opportunity costs 

The returns from the use of the assets in the next 
best alternative. 

(Passive) space observation 

The observation of physical properties of the Earth 
and its environment by means of a radio receiver 
onboard a spacecraft. Typical applications include 
^ measurement of ocean temperatures, soil 
usture content etc by detecting radiation from 
3 Earth. 

Personal Communications Network (PCN) 

A mobile telephone network using cellular radio 
designed specifically for hand-held portable ter- 
minals. In the United Kingdom the term is used 
specifically to describe the networks that have 
been licensed to use frequencies near 1.8 GHz. 

Point-to-point links 

Fixed links (see above) generally using highly 
directional antenna at both ends of the link. 

Private Mobile Radio (PMR) 

A private radio service installed and operated by 
businesses and public sector organisations to pro- 
vide mobile communications for their own work- 
forces. A base station is installed by each 
organisation on a suitable site providing local cov- 
erage, and used to send or receive short messages 
concerning the business of the organisation to, 
from or between, mobile units. 



Propagation 

The transmission of radio waves and the effect of 
the environment (terrain, climate, season etc) 
throughout their paths. 

Protection ratio 

The ratio of the strength of the wanted signal to 
that of the unwanted signal at the input to a radio 
receiver necessary to ensure that the effect of the 
unwanted signal (interference) is acceptable. 

Service providers 

a Public or private organisations providing 
radiocommunication services; or 

b the intermediary between the network opera- 
tor and the subscriber to the service (responsi- 
ble for the direct commercial interface). 

Single side band transmission 

A technique for making amplitude modulated 
transmissions more spectrum efficient by sup- 
pressing the carrier and filtering one of the side- 
bands. With single side band transmissions, the 
radio bandwidth is the same as that of the basic 
information signal being transmitted. 

Spectrum management organisation 

An organisation which undertakes administrative 
and technical tasks of management of part of the 
radio spectrum, usually limited to the identifica- 
tion of suitable assignments, the keeping of 
records, the calculation of interference risks etc. 
but may include distribution of licences. 

Spread spectrum 

A technique in which the radio frequency signal is 
spread over a large range of frequencies in order to 
minimise its interference effect or its immunity to 
interference. 

Telepoint service 

A short range land mobile radio telephone service 
in which cordless telephones are used to commu- 
nicate via the public telephone switched network. 

Trunked radio 

A mobile radio system in which a group of users 
share or pool a number of radio channels rather 
than each user or user group being assigned a spe- 
cific channel. 
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